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Q.124 tt _ A l 23> _ OA 12 3> _ NA 123 A 124 _ SA 123 

r»"J; OAl " - na125 - na123 a i2>4 ^-o-n1 

(A 1 A 12 4 MA 12 5| ^ is ^ «««MLT 

v * t % j: v >« f wmmx immm & m l t v * r % * ******** > 
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/ 



0#2OO 1 -3 9 5 7 0 1 ^ 

R 3 tt, -Q 31 -Q 32 -Q 33 -Q 34 

[q 3 1 tti^iir, -co-, -cs- -so-, -so 2 -, -CO-CO 

-, -CO-CS-, -CS-CO-X«:-CS-CS-£^b, 

Q 32 &, -O-, -O-N (A 31 ) -, -O-N (COA 31 ) - 

, — N (A 31 ) -, -N (COA 31 ) -, -N (OA 31 ) -, — N (NA 
31 A 32) _^ _ N ( A 31) _ N ( A 32) _^ _ N (coa 31 ) -N ( 

A 32 ) -, -N (A 31 ) -O-, — N (COA 31 ) -O-, - S -, -N 
= N-, -C (A 31 ) = N -C (A 31 ) = N.-0-, -C (A 31 ) = 
N-N (A 3 2 ) -N = C (A 3 1 ) -, -0-N = C (A 3 1 ) -, - ( 
NA 3 1 ) -N-C (A 3 2 ) -Xtt-C ( = N A 3 X ) — N (A 3 2 ) - 

(a 3 x wa 3 2 &&«m&LT* *mm*. mmm^mhr^x^^mih 

Q 33 fcMt*g-&, -co-, -cs- -so-, -so 2 -, -co-co- 
, -co-cs-, -c s-co-xii-cs-c S 

Q 34 &-A 33 , -OA 33 , -NA 33 A 34 , -SA 33 , — N A 3 4 — 
OA 33 , -N A 3 5 -N A 3 3 A 3 4 Xlt-O-N A 3 3 A 3 4 

(a 33 , a 3 4 &t>*A 3 ?te&*m&LT, 7Ksym\ mt&mzmvx^T% 
«fc *m it v>t % * v^xats&av*-. ) 

R 4 tt% _ Q 4 1_ Q 4 2_ Q 43_ Q 44 

[Q 4 1 te^^, -co- -cs-, -so-, - s o 2 -, -CO-CO 

-, -CO-CS-, -CS-CO-Xtt-CS-CS -fejRU' 

Q 4 2 tt, J£*g^ -O-, -O-N (A 41 ) -, -O-N (COA 41 ) - 

, -N (A 41 ) -N (COA 41 ) -, -N-(OA 41 ) -, — N (NA - 

41 A 42 ) -N (A 41 ) -N (A 42 ) -, -N (COA 41 ) -N ( 
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^ 0#2OO 1 -3 9 5 7 O1 ^ 

A 42 ) -, -N (A 41 ) -O-, — N (COA 41 ) -O-, - S -N 
= N-, -C (A 41 ) -N-, -C (A 41 ) =N-0-, -C (A 41 ) = 
N-N (A 42 ) -N = C (A 41 ) -0-N = C (A 41 ) - ( 
NA 41 ) -N = C (A 42 ) -XH-C (=NA 41 ) — N (A 42 ) - 

(a 4 ^^a 4 2 &&«®.±LLT, TkmjM*. mmm^mi^x^x^^^mt 

q 4 - 3 '&MUS-^ -co-, -cs- -so-, -so 2 - -CO-CO- 
, -co-cs-, -cs-co-xii-cs-cs-^i, 

Q 44 «-A 43 . -OA 43 . -NA 43 A 44 . -SA 43 , -NA 44 - 
OA 43 , -NA 45 -NA 43 A 44 X&-0-NA 43 A 44 

(a 43 , A 44 jt^A 4 5 it&*m&vx. Tkmm*. mmmzm^x^x* 

[0 0 0 7] 

[A£<z>ltJfc<z>7gtt] 



l 6 
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*ffl*W»»T?MV^ "ISig^* H^fcli-eWM^rDl? (N,0, 
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#2001— 



3 9 5 7 0 1 



&$&m<o—$t& (i) ^sns-fb-^ft. ^©^^3<fctK-e^e><z)^^tt> m 

#*n$i±TM5tt-S3i:^T^§ (TIBS2, 4, 5) „ 

x^soiii&sx;i/7-f-MtMf (i) tt, K-fb-^fc^ffcrrszifc; 

fc<fcy«3tT?£S (TSS5S2) „ 

X^SO 2 ^^S^;^3j>n;Hfc^ (I) ^M-Mb#i (R 1 RZ^XX 
«R 2 &t>VX«R 3 =H) fC«mS (R 1 ^t>VX»R 2 ^:t>VXttR 3 ) & 
»^S-e:T»l3tUT : feJ:<> (X#S) 4 -Mt& 

m (x^so *wifti,TmmvT$b&^ (tih^i, 2) . 7.^-7 

3. 4, 5) . feSV^i, Zltl^O^Sril^feitT^lgTt^^^o 
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^#2 0 0 1-3 9 5 7 0 1 ^ 

-Mk&Sfa ( I : x= S O 2 ) ©§&^£ : 5$ 1 
[0 0 0 8] 
[ft 3] 



x£1 




(|:R'=H. X=S0 2 ) (l:X=S0 2 ) 



[0 0 0 9] 

«^©r 1 *mirz>ik&m en stsrt^ts, r 1 ^* 

JWW&iCti, (I:R 1 =H, X=S0 2 ) %.Xf^&~mffl&<Dl&mcft 

MJ&^.mZM'g- 7 8r~2 0 0'C-e$>§„ 
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^ 0#2OO 1-3 9 5 7 O1 ^ 

mm, ttmawm* -hv^atm* r^\^^mm. ntzzmstfb&w&zti 
ffl^sri:^ts^t?itii:itit r 1 -y c^tfi, Yimmm^t. 
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# 



2001-39 5 701 



&<Z>^& (Mi fc£, ^m^hU^A, Ki*'J9A, Kift-feS/^A, 

^;i/^n;wb^#i (I :X=so 2 ) ^XIi»^{Ciotg 
3iT*£ £ R 1 tfTkmm*, X^S0 2 t'$>§Mft (I) £ 1 frlb 3 ^4<Z)R 1 

-oh *m&m&&TK*m*mm**T*Rmz'&& itict^t * r t 

0°C~2 0 0°C, #£U<&0°C~1 5 0°C"e$>-5o 
. jKWIg&Ti^O. 5B£H0~3 HT'fe So 

i:T!/S?*^/aK>Hfli^* (Mill 7!/S?#;bJK>Bl5?x^/b, 7WiiJltift 

R^'SR^t^S^M-M^fe (I : X = S O 2 ) <Z>gg^& 

% (I) £ i^^s^Scdr 1 0 s-Y (YtttSriaiirau. ) 5:1*^331® 

»;r 1 ^sr 1 °T?*>«^^-;Wb'&<ft (I .: x=so 2 ) 

So 



2 1 
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^ 0#2OO 1-3 9 5 7 O1 ^ 

= so 2 ) (Pjggg 

R 1 ^***?, X#S0 2 , R 2 ^-CYR 12 R 13 [YttMiBtraD. ] 
fcoT-CR 1 2 R 1 3 t&^&XJVTts-Mt&m (I : X=S0 2 ) ScM^Te 

jMfcWfca:, ^pxtt^*n©#asic j:oTSgati?^sR 1 x^so 

2 , R 2 ^-CYR 12 Rl 3 m±tafB£|Wf£„ ] T?5<Sns-fb^*&>fC|gtt 
MMtli- 7 8X3—1 5 O'C^&IK *f*U<tt-7 8°C~5 0°CTr&S o 

An^^^ii, 73 K**«, 

$/*A) ; m 'JAMXttm 'J ±»A«075 K« («*.«, Uf7A7 
^ h\ h U 7A75 f>\ y^ASM V^ntf^T * p, y^tfA^S/^D'S 

*©<B»7^/3^2/K («*.«, y ?A;* h=**/h\ ^ h y ?Ax h*£/ K 

% *Kfbm, imfci-hvv^ #SHi;#y *a, yfcSMsy^tfA, 



2 2 
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^^#2 0 0 1 —3 9 5 7 0 1 

fc-J-KytfA, StlA'JfA, MTfeS/tfA, KKtfl) ;T^/*UAM©jR»* 

hy#A, ft«*»A'J9A) ;7WJf<)A ( 

, 6-;^i?>, 3'JS;>, 1, S-^Tiflf^^n [5, 4, o] 

7-X> % 1, 5-^T1ffcfS/^n [4, 3, 0] />-5-3l>, 1, 4-*? 

Ti^tf>>^n [2, 2, 2] mUfil^tfSia^tS. 

2Jk 2^Ll^tM (i :x = s) , ^;i/7^-;wt:^#? (i :x=so) a zjk 

ft-JWt^m (I :X=SQ 2 ) (2>m&& : 2 
[0010] ~ ~ 

[ft: 4] 



Rk j> R'^R 3 _^ Rkf-R 3 




1) XJbyj Kffc^ (I : x=s) ©§gjt*g 

fb-&#> (I.I) fc**-;Wfc#%fc*a6#a£T, ^Mtt^tft^jSS^Sd^fc 

J:yx««STf»*ffc^<ft (I) fc^'i^ifi. 

4^»Xtt^»©5EffisK:j:oT«36^a«fl;-^% (i i) h^fi^f, 
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#2001—395701 




mm («A«yffA, i-hvyj*. #u?A) fc^tt^^^s-es^fc 

m^z>z.ntfT*%2> mm £ b t y ;i/ # y x & r ;^ * y ±M±m <z> 7KBit 
m (mz.it. #*ftiy **ftrt-by a, 

^ ^ F, #y ^A^-tf-*^;i^>^y F) ; r;i/^j y &mxiZTJiijv ±m& 

*yfrAt-:f h**/K)' ;r;i/^y^«> r;i/* y ±»AMxi*«©*iMfc 
m mz.it. amitm. *ifttbU9A, TKM^y^A, 
*Mfb^y ^ A) ; r;i/# y ^M. y'/i/* y ±s^ixii«©fis mz.itm 
mi-hvvj*. fimxvvj*. mwt-tei/vj*. mmm) 7 ;i/#y 
mm wz.it. mm&mi'hvv^ mmymxvvj*) ;TJv*frv?-v& ( 

iiH n-^;i/y^^A) xiir;i/^;i/^y--v-;i/ (Mitl 
*i/Wn7^K) ;M:$H£©MMM, voters >3B (flhttf, h T J 
x^;i/7^>, VAV-fu tf^x^;i/7^ N— ^^;i/=E^3^y 

«*atft^* ^*5P;br^ y try tryi?>, -y^#v-;k 2 

, 6-^/^i?>, 3U^X 1, 8 -VT*F WVU [5, 4, 0] Wr*e.- 
7-X>, 1, 5-^T1ftf^^n [4, 3, 0] />-5-X>, 1, 4-*? 
Tiftfi/^n [2, 2, 2] ^©^IB&S^tfWSCIfc^^&o 



2 4 
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#2 001-395701 



ft** (i i) *mmmYT**<*mm&m*z®^ xmrkk*v$mh* 

2) Tsfryj -frik^ty) (I : x=so) ©$gstj£ 

**** Kft^* (i : X =S) fe*ft«rfcicj:»;^^7-f-/b^* (i 
:X=so) SMtSr^tt, ^7^ Kflte* (I) tKfEi«»ftT. 

£0uam-2 o-c~2o o°c, ^t<aot;~i o otst?**. 
***. Aay>*j»«, -hy^t, TSK***, * h 

y&mm. mmm. ****** s*i6«2«i«±ft 

*2/-7K X^y-^^0^ bv%o 
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, N-^ntra/N^^h*, N-^nM/^SK ^ F) > t Fn W^pi/ 
F t -zmvt. Fn^V^drS/ F) > 3- F^>if>^7i=r^- K 

a - F^< > if > i? ? n U F> ^MmStie t - ^ ;k mt x;V7V ;k — 
it> tfl/>> i2l/>^^r^F> iz W~>^:fc^&f e>*i£o ^-^A^ 
h^-f V^n^i/ F/TC^x^/t -:/^;i/fc: Fn^;i/;f F. 
-^Afh^V^h^i' F/TOM & ffl v^ & r h ic <fc »J 
> F (I :X=so) &m&r*%z> 0 

Mtft&ttZte, Ffc&m (I :X=S) t l^£2MtS0D*#-*nni& 

bi Fn^^>-*, J -;vm<D^m&mW£tpo°c~i o o *c l u#t» e> 

2 Hrajfi#i-*us<i:v^ 

3) XJVfc—Jljk&m (I :X=S0 2 ) ©S^tS? 

*;i/7>f Fft-£% (I : X=S). X\t*)\s7 >( (I : X=SO) £^ 

ttf ^^iitcj: y x^*n;wt^t (i :x=so 2 ) ^tsrt^t, 

^;i/7>f FM® (I :X=S) XitXfryj -Jlfc&m (I :X=SO) £^ 

f ts^rir & ^fm^mm * t*h $ it n & £ v ^ 0 

fcj&umtemw;- 2 ox;~i 501c, i,<&o-c~ 8 oict-fe^ 

An^f>M, -hu;^« 

tle)©2S^Jt^^i^bTMv^§r < t%T^S„ m 

^nazK^A, *#y>-;i/, x#y-;K ffif^£)Wi;bv^ 

MM T^x^A^ey ^-K (ill) . ^aii 

•fil^W («*.«, **-*nnii£J8»#l*fc£) *#S&^fH^*£ (« 



2 6 
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[0012] " — 



*E3 



0 



(II) 
To 0 1 3] 



0 K 

(I :X=S0 2 ) 



(ii) '>i->. i 

^#^JC«, ffc-t^ (i i) tl re****. 



2 7 
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#2 001-395701 



ao^mi, ******* - b v jv&mm, y$m** *h 
>***. ^6®2«iK±t 

[0 0 14] 
[ft 6 J 



X 

(IV) (I) R^CHY'Y 2 

[0 0 15] 

Kft#<» (I : X=S) ©igjt^ 
CDY 1 Xlt Y 2 tftt?lft3r£(Z>»£> 

»TO©^lCioTlI^5 M (IV) *Wr»R*K«+- 
tlCj:,J ^ (I) *»t*stW, ftHr% (IV) ft**-* ( R 4 
SH) £JftS#&T\ M/&$i-!r;m;£J;v^ 

JUMSric:*, «H.(iv) kflfrfiWioft^twttwi,,, mm 

2 o -c~ i o o is, litst^s. 

«*««*LT* (y^ xxf;K y* K * 

if) , ^>7;i, -hnl, ^^7^M, x^fc^/uiMMW&ft* 

*fc*rr*sfc^«, in&o>2« R « ±ft 
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5C5 



(V) 

[0 0 17] 



X \ 4 
(0 R 



R'=NHY' 



1) W-f Kft#% (I : X=S) ©JBBSiB 

ft** (v) ****** *>x*4*^9Am KMLX% mm**mfr 
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#2 001-395701 



it&® (V) teJjJVtf-A'fc&m (R 2 COR 3 ) &Xtim%L<lZ2m<DT$ 
* ^HfcUf9A, 7K*fb^hy>A, 3j*ffc#y#A, 7K*ft*;i/ 

j/^a) ; T;i/*y^J»xttr;i/*y±^M(©r^ kih u^^at 
^ F> -t h y ?at^ F, y ^a*m y^n toi/y^ F> y^A^s^n^ 

3r£//l/7^ F> V W^tt 5 i? F, *f- F U 9 A'Ndfi*-;* 

M©te»T/U3*S/K th'J ?A* h^rS/F, th'J^Axb^ri/K 

, *'j<?At-^h^>>K) ; t;u^ y r ^ y ±^M3U£$<z>7fc^fb 
#i *»fb*y>A, zkSHfcy^tfA, 

Bfc^-NU^A, IMfc#y#A, R8tS/9A, ; 7 U &M<Z>^* 

*m (Mid Btmykm-}- h v v J** W^'^A) ; r;i/^;i/y^^A ( 
M^.i^> n-^ym) x»r;i/^^/^y--¥-;i/ («jtai, 

^i'Wn^K) ;*fttt«0ftKM%3k &*v>&7$ i'S by 

^mmt^m ^^^;vr^/try tfy^>, -y ^ #*v-;k 2 

, 6-;i/^^>, 3US?>, 1, [5, 4, 0] *>-5*-fe- 

7-x>, 1, [4, 3, 0] J y-5 -:n>. 1, 

Tif^^^n [2, 2, 2] ^<0#«&3£*##tfS 

&mm* - hvjimmm. 'y§\z&mm* trhysM&m* *;i/**5/K*»*, 



ffi$E# 2003-3005892 



0#2OO 1-3 9 5 7 O1 ^ 

1 2) *;i/3iWWbl» (I : x=so 2 ) ©§m& 

o °c~ i o o b < 

(V) ItjUltf-Mt&m (R 2 COR 3 ) %.Z$lim%V<l$2M<DT$ 
it&m (V) I:*lt5 3i:^<ft^ (I) *m&-t £Z.£%n!MX*2b 

&mm> -bvjmmm. r^Fmmm. #by&mm* 

[0018] 

: 1- (2, 5 -^^;i/7hn :7jiX;v) - 1 -s*y & I 
[0 0 19] 




GH 



3 1 



ffiSE#2 003-3005 8 9 2 



^ 0#2OO 1-3 9 5 7 O1 ^ 

[0 0 2 0] 

-78°c, r;i/=f>#ffl^T, i, (2. 84 

g, 20. Ommol) Of h5tFn77> (4 0ml) MtCn-^f ;i/U 
^>7A (1. 5 2M ^ if 14. 5ml, 2 2. Ommol) £?j§T 

KmmmzMWL&tfb, 2^m^^t- 2 o°c^i?#?abfe 0 

7K, fej:tKfii^^T']lRD^G, «g& (MgS0 4 ) ^bfe 0 

#e>4x£ait£S/i; ij^Vi/^j^A^n^ bP^yj - (9% wm^f ^ 

•9-^) T*mmhmmfc&m (2. 6 2g, 6 6%) £^jt&wc%£LT#£: 0 

1 H-NMR (4 0 OMHz, CDCI3). 8:0. 90 (3H, t, J=7. 
3Hz), 1. 28-1. 5 0 (4H, m), 1. 70-1. 82 (2H, m) 
, 1. 91-1. 95 (1H, br m) , 4. 98 ( 1 H, dd, J=ll. 
7, 5. 9Hz), 6. 88-7. 00 (2 H, m), 7. 18 (1H, ddd 
, J = 8. 8, 5. 6, 3. 2 Hz) . 

Mt&mi : 2 - Ci- [ (4-^an7i-;i/) -1, 4-s? 

[0021] 
Ut 9 ] 




[0 0 2 2] 

0°C{CfcV%T, 1- (2, 5-^7;^D7x^) - l-^*;-,fl/(30 
Omg, 1. 5 0mmol) ©S^^f P> (6 ml) iSiC4-^nn^>f 
(4 3 5mg, 3. 0 Ommol), h 'J 7xr.;i/*7 7-f > (7 9 
8mg, 3. OOmmol), J: tfSMV^n tf;i/TV*;i/4?=3r 5/ I/- S (5 
8 8^1, 3. OOmmol) & MS MlSM§:ffiT15W#t 

, rk^vmt^^vy^m^i, iN?mm± hU7MM, ^«fc0Hfa^ 
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0^2 0 0 1-3 9 5 7 0 1 ^ 

*T*JliDffi#Lfc. KM (MgS0 4 ) ffe, Mb, #6>nfc»*«:2«*£ES/ 
'J*^*5A^n7hy77-f - (1011% ^^^^;b-^\^r-9->, 2@r 

s x-mwhmmit&m (2 6 6mg, 54%) ^wfetbt 

IR (ATR) v : 2 9 5 8, 2931, 1 624, 1595, 1574, 14 
93, 1475, 1 425, 1389, 1234, 1215, 1171, 109 
5, 1 012, 874, 814cm -1 . 

1 H-NMR (4 0 0MHz, CDClg) 8:0. 86 (3H, t, J = 7. 
3Hz), 1. 22-1. 41 (4H, m), 1. 78-1. 88 (1 H, m) 
, 1. 89-1. 99 (1 H, m), 4. 48 (1H, ddd, J = 8. 6, 6 
. 6, 1. 7Hz), 6. 81-6. 8 6 ( 1 H, m), 6. 90 (1H, td 
, J = 9. 0, 4. 6Hz), 7. 06 (1H, ddd, J = 9. 0, 5. 8, 
3. 2Hz), 7.17 (4H, s) . 
MS (m/z) : 3 2 6 (M + ) . 

HRMS (EI) :C 17 H 17 C1F 2 S (M + ) £LX 
MW&W. : 326. 0708 

mmm : 3 2 6 . 0 6 9 6 

MMM 2 : 2- [1- [ (4-^nD7x-;i/) ;i/3 ^O^jvl -i 

, 4 -yyfrJtuKzsMy (Mffiffi 2 — AJRtffM'ISffi 2 — B ) 
[0 0 2 3] 

Uti o] 




[0 0 2 4] 



ccKfcv^, 2- [l- [ (4-^nc7i-;i/) ^^-] s<y*?i] -l, 4 

-^7MD/<>€> (5 15mg, 1. 5 8mmol) ©S{^fb> (10 
ml) mmiZZ-?UUm£M>mm. (3 O lmg, l. 74mmol) ttifc 



2003-3005892 




#2 001—395701 

«. n-eisiMHWLfc. a&tc3-^n ni g Sg . # ^ doomg, o 
5 7 8«mol) Mmlfcfc MTfSIMMWLjt. BUOM*m«l**u'> 

tfe. ft* (M g so 4 ) «, SSIU mbntmn+Bssvuvn,*?** 

A (CM) *J:lK*SB*e#2-B om, ( 2 3 0 mg , 4 3%) 
*Sfi(7 9. 8 mg, 1 5%) tlT#fc B 

: 1 0 8. 5 - 1 0 9. 0°C. 

IR (ATR) - : 2 9 2 9, 2 8 5 4, 1 4 9 3, 1 2 7 5, 1 1 3 2 1 1 
74, 1 0 8 6, 1 0 4 3, 1 0 1 1, 9 6 2, 8 6 2, 8 2 3, 7 3 5, 5 0 
3 cm 1 . 

1 H — NMR (4 0 0MHz, CDCI3) a:0. 90 (3H, t, J= 7 
1Hz) , 1. 3 0-1. 5 0 (4 H, xn) , 1. 96 _ 2 . 06 ( , H> m) 

• 2, 2 7- 2. 3 6 (1 H, m) , 4. 03 (1H, ddd, J = 9 6 6 

• 1. 1. 2Hz) , 6. 71 (1H, td, J.fl. 1, 4 . 4Hz) f 6 
85-6. 92 (1H, m) , 7 . 0 7-7. 12 ( , ^ m)> ?> ±q (g 
H. d, J = 8 . 6 Hz) , 7. 2 8 (2H, d, J = 8 . 6 Hz) . 

MS (m/z) 3 4 3 (M + + H) . 



TtM&mm-. C 17 H 17 ClF 2 OS£LT 

SWMtiC 5 9. 5 6o/ o;H 5. 00%;C1 10. 3 4 % ; F 11 

0 8 % ; S 9 . 3 5 %. 

*««:C 5 9. 2 7% ;H 4. 91%; C 1 10. 4 2 % ; F 1 
1. 0 5% ; S 9.4 5%. 

1 R (ATR) v:3 0 7 8, 2 9 5 8, 2 9 3 1, 2 8 6 2, 1 5 7 4, 1 4 
9 5, 1 4 2 5 1 3 9 0, 1 2 1 3, 1 0 9 0, 1 0 5 1, 1 0 1 2, 8 1 8 
,741cm™ 1 . 
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\H-NMR (4 00MHz, CDCI3) a,0. 83 (3H, t, J = 7 
1Hz), 1. „-, 40 (4H> m) _ ^ g4 _ 2> os (ih _ m - 

• 2. 2 4-2. 3 4 (1 H, „) , 4. 03 ( 1 H. dd, J= 12 0 3 

• 2Hz), 6. 8 7- 6. 9 9 (3 H, m ), 7 . 26 ( 2 H> 
SHz) , 7. 3 5 (2H, d, J = 8 . 3Hz) . 

MS (m/z) 3 4 3 (M + + H) . 

HRMS (FAB) =C 17 H 18 OClF 2 S (M + + H ) tVX 
mmm : 34 3i 0735 

: 34 3. 0 7 5 0 



4 -Vyjv^uK^/^^ ' ~ 



Co 0 2 5] 
CfE: 1 1 ] 



•F 




CI 

[0 0 2 6] 



2 CI- [ (4-^n7x^) _ lf 

^□/O^ (^ft^2-B) (15 0ms 0 a* a 

yv oumg ' 0 ' 4 3 9mmol) ©Hffc^ 

^^(Bmi)»«K:3-^nn3i5SfA#»(98. s mg , 0 5 7 1 mm 

o 1) t^ft ft**! 8»«» lfci 

^; (10% ^ u (122mg 

IR(ATR) ,, 3 0 8 9, 2 9 5 8, 2 9 3 3, 2 8 7 3, 1 5 83, 1 4 
96 ' 1 4 7 5 ' 1 4 2 7 ' 139 4, 132!, 1 2 7 9 , 1 2 1 B> 11? 
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6. H 4 9, 1 0 8 6. 1 0 1 4, 8 2 9 , 7 64 cm -I 
H-NMRUOOMHZ, CDOl a '>a,0. 8 B(8H . t. J-7 

r i5_i - 4o(4H - ->.«.«)»-.. I* (ih. m ; 

' 2 - 3 8-2. 4 7 (1 H, nO. 4. 51 ( 1 H, dd. J- 10 5 , 

■1»*> H °- . o, 4. 6H 2 ). 6 . 94 '_ 7 

•01(1H, > 7 . 25(1H , ddd . j = g a> ^ ^ 

z -> » 7. 38 (2H, d T = « r tt x 

' a ' J ~«. 5Hz), 7. 53 (2H, d T-« 
5Hz) . ' J ~ 8 * 

MS (m/z) : 3 5 9 (M + + H) 

^Sirffi : 3 5 9 . 0 6 8 4 
JUMffi :3 5 9.0 6 8 8 

[0 0 2 7] 

r-fti 2] 



[0 0 2 8] 

(5. 45 S . 38. 2mmol) . M,«=**„^ (1 
• 1 4 1. 6 «.l).i TO , WD , WWm ^_^ 

*• ^-21' 41 " 6mmol) & * e ** fe - se»>tMT4Bm 

* TflMlWBft** (2. 6 8 g , 2 9%) *«L 
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: 4 -^nD^f>ft-^/ (3. 86g, 26. 6 mm o 1 ) <DN, 
'N-^f/HhWU* (12 0ml) i«fCft»*y9A (4. 0 0 g, 2 
9. Ommol) , £ «fc 2 - :/n 1 , 4 - ^^^^D (5 

. 0 0g, 2 4. 2mmol) ttlM7L.tc%k, IltSW^bfc. £jS»«(C 

mumbry^—yj* (50 mi) , fc<£O^K (20ml) ^imtlT=.^ 

(MgS0 4 ) ; iilfc. #e>tifea^&i/U^^;i/>fj9A^nvhy^7 

(1% »ixf^-A^f» T?*MKl,«IB'ffel§H& (6. 4 1 g, 9 8% 

) &«fi»»^t#fe. 

1 H-NMR(400MHz, CDCI3) 8:4. 04 (2H, s) , 6. 8 
5-7. 00 (3H, m) , 7. 23 (4 H, s) . 

MMW 5 : 2 - [ (4 -9 p 0:731— - 1 , 4-s?7/i/ 

[0 0 2 9] 



CI 

[0 0 3 0] 

^gl : ccicfev^ 2 - [ (4 -^Dn7i3) 7-Jr*?-jv] -1,4- 
S^^ni'Oifiy (2 7 1mg, 1. 0 Ommol) ©Ifrfb* * 1/ > (5ml 
) MiC3-^nnSMfi (2 2 5mg, 1. 3 0mmol) iMfel 

ej:rFii«i***Tfiffe#bfe, $g£ (Mgso 4 ) ami/fc. 

(5ml) JC»#U 0°C&C#£PL£^ 3-^n 
ngtfi(4 5 0mg, 2. 6 Ommol) &;&|J;t, &V^gfiT? 1 5 BflBliR 



[ft 1 3 ] 




o=s=o 
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tf*****-ets»Lfc. nm (Mgs.o 4 ) in, y 

M(2 10mg, 6 9%) S^®fti|I^tt#f Co 

.*«2 : OTCCfcwr, 2- [ (4-^nD7i-^ -1,4- 
^7;i/^n^>1f> (6. 54g, 24. lmmol)0^;-;KioOm 
1) »»JCH 2 0 (16. 4ml), 30%H 2 O 2 (16. 4ml, 145m 

mo ik ^^-t^vf^ym^ry^-^^m^mm (4 2 5m g , o. 3 

4 4 mm ol lmmmWLt^ tHT'15^jS#Lfe 0 , «fffibfe 

JKCttfrLfc. (MgS0 4 ) fc, «|8U #6*lfe39«S^*>J:yS 

fifiUifift^ft (6. 34 g, 8 7%) ^ft^ttXffe, 
^3:4-^nn^I/70ith'J7A(19. Og, 95. 5mmol) 
<D7*;-fl, (2 0 0ml) JH«*tC2-^n^>l^-l, 4-i?7JV*U< 
yHytl2. 3ml, 95. 5mmol) ZiQ7Ltc&, 5^»iS||Lfc 0 

(Mgso 4 ) ht=. a ff&tifeHfttfc^^^jrysisfiLtJiaft^* 

(12. 3g, 4 3%) S*mMtLTffe 0 #&*lfc5*fe*fij^^l/ 
>T?«TffiU »m^Sr*> fc*tft^***T?i»i*U (MgS0 4 ) 

^(12. 7 g, 4 4%) 

IR(ATR) v : 3 0 8 9, 2991, 2943, 1581, 14 96,13 
1 5, 1 2 7 9, 1 2 1 3, 1 1 4 9, 1 0 9 0, 1 0 8 0, 1 0 1 2, 9 5 8 
. 8 1 6, 7 7 9, 7 5 6, 7 2 9, 7 0 8, 6 4 6, 5 1 7, 4 6 9 cm- 1 

1 H — NMR (4 0 OMHz, CDCI3) 6:4. 36(2 H, s), 6. 9 
1 (1H, td, J = 9. 0, 4. 4Hz), 6. 99-7. 06 ( 1 H, m) 
. 7. 11 (ih, ddd, J = 8. 3, 5. 6, 3. 2Hz), 7. 45(2 

3 8 2003-3005892 




# 



#2 001-395701 



H, d, J = 8. 8Hz), 7. 62 (2H, d , J = 8. 8Hz). 
MS (m/z) : 3 0 3 (M + + H) . 

^»-f 6 : E-2- [1- [ (4-ZUU7ai-;V) Xfrfr-M -2-7x- 

-i, 4 -*Jy )\sJtw<.z/i£i/ 

[0 0 3 1] 



[0 0 3 2] 

) J*;i/3ftn;t,*^;i/| - l , 4-^tn^€>(3 0 3mg, 1, 00m 
mo 1) 0^f^fcFn^> (5ml) mmiZ* V V S^I/^i/^ ^ 

F (0. 5Mh;i/X>ti, 2. 20ml, 1. lOmmol) £#n;*.&#, 0 

•c^immmwvr^ ^mmmiz^yxyjv^ f d 2 7m g , 1. 20mm 
oi) &iu^.fe^ i&u-ei smmmwLt^ fcrnmrnzmmmtry^-vA 

TfcT^c^u^ m (Mgso 4 ) u mmv-k. m^nr^m^&iy 

•J^W7A^n7h^77<f- (10% mm^K-^y-y) T*mML 
. Wb^t (2 2 0mg, 5 6%) Hffe. #£>*l£@#;$:* 

^-^y^nu ifiSidiimg, 2 8%) noeiih 

: 1 4 4. 5-145. 0°C. 
IR(KBr)v:3068, 1637, 15 81, 1489, 1450, 14 
1 9, 1 3 1 5, 1 2 4 6, 1 1 5 5, 1 0 8 6, 8 8 7, 8 1 4, 7 5 2, 
7 2 5, 6 9 0, 6 4 8, 6 2 7, 6 1 3, 5 3 4, 4 6 7 cm -1 . 



lit 1 4 ] 




o=s=o 
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* H-NMR (4 0 0MHz, CDC 1 g ) 8:6. 8 8 (1H, t d, J = 9 
. 1, 4. 4Hz), 7. 06-7. 18 (4H, m) , 7. 2 2 - 7. 2 8 ( 
2H, m) , 7. 3 0- 7. 3 6 ( 1 H, m) , 7. 39 (2H, d, J = 8. 
8H Z ) , 7 . 6 0 (2H, d, J =8. 8Hz), 8. 0 9 (1 H s) . 
MS (m/z) : 3 9 1 (M + + H) . 

Ttrn^mm :c 20 h 13 cif 2 o 2 s^lt 

mmm:C 61. 4 6%;H 3. 35o/ o;C l 9 . 07%;F 9.72 
% ; S 8.2 0%. 

mWM:C 61. 39%,-H 3. 28%;C1 8. 9 5 % ; F 9. 
8 2%; S 8.3 0%. 

Mmmi [ ^M2£^) -1- R -«,-,„. 

^Q7x-;i/) - 2 7 > 

[0 0 3 3] 
Utl 5] 




0=S=0 

ii 




[0 0 3 4] 

r*=f5/*»T, - 7 8°CiC;l3^T. ^M5l?#e>tlfc2- [ ( 4 ^ nn7 

wfr-^+M 4-^;^ D ^>^> (6 0 6mg, 2. 

OOmmol) fflfh7bKD75> (10ml) MiCn-^, Jf ^ ( 

1. SVM^VHK, 1. 2 7ml, 2. OOmmol) ^ M 

fit*««*-7 8t3lC*SM*, UMb^y* (0. 2 18ml, 

2. lOmmol) &»TLfc. 7 8TCT? 1 . S«WU *V* 
7?1NW (2 - 0ml) tlJT^Slfc. fflSIWKfc^^ 

(MgS0 4 ) * Jg| U |!^fciS^ E ^. Mm5Mn7K - 

40 ffiiE#2 0 0 3 -3 0 0 5 8 9 2 




#20 0 1-395701 




(10% mm^rju-^z-v-y) x*mmvfr 0 n^nr^m^^^y 

kVMMiMtL, mm&m (3 3 0mg, 44%) &iM»lilbt#fe a 
MM : 8 5. 5 - 8 6. 01C. 

IR(ATR) v : 2 9 6 8, 1724, 1581, 1491, 1394, 13 
35, 1323, 1155, 1088, 1034, 101 1, 906, 829, 
816, 7 58, 725, 615, 546, 4 6 9 cm -1 . 
1 H-NMR (4 0 0MHz, CDClg) 5:0. 90 (3H, t, J = 7. 
6Hz), 1. 52-1. 68 (2H, m), 2. 62 (1H, ddd, J = 1 
8. 1, 7. 6, 6. 8Hz) , 2. 84 ( 1 H, ddd, J = 18. 1, 7. 
6, 6. 8Hz) , 5. 66 ( 1 H, s), 6. 95 ( 1 H, td, J = 9. 0 
, 4. 4Hz), 7. 0 2-7. 0 8 (1 H, m) , 7. 3 9 - 7. 4 3 (1 H 
, m) , 7. 43 (2H, d, J = 8. 5Hz) , 7. 56 (2H, d, J = 8 
. 5 Hz) . 

MS (m/z) 3 7 2 (M + ) . 
^*f:C 17 H 15 ClF 2 0 3 Stlt 

mWU :C 5 4. 7 7 % ; H 4 . 0 6 % ; C 1 9 . 5 1 % ; F 10.1 
9 % ; S 8.60 %. 

: C 5 4. 4 7 % ; H 3 . 9 2 % ; C 1 9 . 6 8 % ; F 10 
. 2 6%; S 8.76%. 

HJSM 8 : 2 - [ (4-»DD7i-^) :=.;!/] - 2- (2, b-pyji 

[0 0 3 5] 



UK 1 6 ] 




CI 



CO 0 3 6] 
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^ 0^2 0 0 1-3 9 5 7 0 1 ^ 

r;v=r>^T, - 7 stjic^t, mnm5"£ / &*>nfe2 - [ u-^nn? 

x;^^^;!/^^;^] -1, 4 - 5^7;v^-n^>if y (3 0 3 mg, 1. 

0 Ommo 1) 0fh7t Kn75> (5ml) n - zf^Jl V A (1 

. 5 7MA^t>M, 0. 70 1ml! 1. lOmmol) ZiUittc%k, 

(0. 14 0ml, 1. 2 0mmol) &lTl/fc 0 MI&-78t 

2. omi) *MiLtz.%k, mm^jwmmi^r^ a nmmz&L. mm^m 
?km-r h v vj±7kmm. &£z$M^&m.7kT*Mvm&vfc'&, cm g s o 4 

E^*(2 0 0mg, 49%) &M&@#«C£LT#£. 
Kj& : 1 7 9. 5-180. 0°C. 

IR (ATR) v : 1 6 8 2, 1595, 1579, 1495, 1475, 13 
15, 1284, 1240, 1209, 1153, 1082, 991, 87 4, 
766, 7 08, 687, 607, 547, 509, 4 5 3 cm -1 . 
1 H-NMR (4 0 0MHz, CDClg) S : 6. 54 ( 1 H, s) , 7. 0 
1-7. 10 ( 2 H, m) , 7. 34-7. 38 (1 H, m), 7. 44-7. 
50 (4H, m) , 7. 5 8- 7. 6 5 ( 1 H, m) , 7. 67 (2H, d, J 
= 8. 8Hz) , 7. 8 8-7. 9 3. (2 H, m). 
MS (m/z) 4 0 6 (M + ) . 

HRMS (EI) :C 20 H 13 ClF 2 O 3 S (M + ) illt 
MWB : 4 0 6 . 0 2 4 2 

mmm : 4 o 6 . 0230 

MMM 9 : 2- [ (4-^nn7x-;v) - 2- (2, 5-i??ji> 

[0 0 3 7] 
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#2 001-395701 

HE l 7] 




[0 0 3 8] 

llT*l y **- °- 70imi - io —^ ***** 

<» (0 140»1. 1. 20 aaol) tt , TLfc- 78r 

;««**^u* y **, A4fnvf>ar ,^_ (10% 
(so. oms, 2 8%) ^m&m»m«tvm&. 

2 24. 5-2 2 7. 0 13. 
IS(ATR) v:l 7S 6, 1 6 1 0 , UH, 1 4 5 0, 1 3 2 5, 1 2 
«. ^5 5, 1 0 9 2, 1 0 7 2. 1 0 1 1, 8 0 8, 7 5 6, 6 9 4, 8 
06, 053, 462 cm" 1 . 

lH " NMS CDC1 3 , 8:6. 97 (1H, d d d , J = 

8 8. 4 4 Hz), 7. 0 2-7. 0 9 (1 H , ») . 7. 15-7. 21 
OH, m ), 7 . 23 _ 7 . 30 (3Hj m)> ? _ ^ (2H) ^ 

■ "«>. 7. 5 1-7. 5 7 (2H, m ) , 7. 7 7 (2H, d, J- 8 . 
5 "' • 8 - 0 2-8. 0 6 (2H, m) . 



ifiE# 2003-3005892 
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MS (m/z) : 5 2 8 (M + + NH 4 ) . 

Ttm&m®.. c 27 H 17 ciF 2 o 4 siiu 

Stt:C 63. 47o/ o;H 3, 35%;C1 6. 94%; F 7 44 
% ; S 6.2 8%. 

*tf«:C 6 3.0 4%; H 3 . 2 4 % ; C 1 6 . 9 2 % ; F 7 39 
% J S 6.44%. 

[0 0 3 9] 




CI 

[004 0] 

fttt»B*T, -7 8T3KISVVC, ***5-e* 6 *fc 2 - [ (4 .^ n7l 

-i, 4-^*n^><> (3 0 3 mg , i o 

Oxnxnol) Wh 9!i pn7^ (5.1) ^-^,;,,, (1 

6 ° M ^ >m °' 688 ^> I- lOmmol) ft**** - 78 
^^■WLfc.^^^o, 1Q8ml> x 20mmo 

1) ***** -7 8TCT?2*«Wp Lfc . IK^ttCl^fcy^-** 
*»«ft**fc«,.I»x^T.* ffiLfc . »**ft* U *, ******* 

**j«»»u t * mm (m sS -o 4 ) u 

ttfttt*t»« U ftM*ftft&. s 6lc , H6ftfc B #^^^^ L 
. IIM(S0. 5mg, 8%) ft*rtSH#fci;T#fc. 

: 1 34. 5-1 3 5. 0X3. 
IR(ATR) v:3 5 0 2, 2 9 6 6, 2 9 3 1, 2 8 7 3, 1 5 8 5, 1 4 



4 4 
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91, 1309, 1277, 1227, 117 3, 1147, 1084, 108 

3, 1014, 810, 756, 721, 613, 542, 4 4 5 cm" 1 . 

1 H-NMR (4 0 0MHz, CDClg) 8:0. 87 (3H, t, J = 7. 

1Hz), 1. 2 0- 1. 6 5 (4 H, m) , 3. 06 ( 1 H, d, J = 2. 2 
Hz), 4. 48 (1H, s), 4. 85-4. 90 (1 H, m), 6. 84 ( 

1H, td, J = 9. 1, 4. 7Hz), 6. 96-7. 02 ( 1 H, m) , 7 
. 40 (2H, d, J = 8. 6Hz), 7. 58 (2H, d, J=8. 6Hz) 
, 7. 85 (1H, ddd, J = 9. 1, 5. 4, 3. 4Hz). 
MS (m/z) : 3 7 4 (M + ) . 

HRMS (EI) m/zC 17 H n OgClF 2 S (M + ) HhX : 
: 3 7 4 . 0 5 5 5 
: 3 7 4 . 0 5 4 0 

MMffl 1 1 : 1- C (4-^DP7xn;i/) x^/ft— ;iQ -1- (2, 5-^7 
;i/^-D7x~;i/) - 2 j —ju 

[0 04 1] 



CI 

[0 0 4 2] 

T;i/lf>^T. - 7 8°GK&^T, mMW5T*m*>nfc 2 - [ (4-^PD7 

3L=.j]/) x;i/7jNn;v^^;v] -l, 4 -V~7 JbJtuKyHy (3. 03g, 10 
. Ommo 1) CD 7^ FUZ7^> (50ml) n - V V A ( 

1. 5 7M/\^r-9->^M, 7. 0 1ml, 11. Ommol) £#tJx.£iL -7 
8t)T?lM#0fe. S)SM(C^t-;i/ (1. 0 8ml, 12. Ommo 
1) £igTbfc$L iI^TMl^e.l5Hf4i#bfe„ S^^&O'Cic 



lit 19] 




o=s=o 
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m&mz&L. &£Tfimm&M*T*mvm&hf^ nm (Mgso 
^^Dvh^?^- (10% mm^ji-^*vy) izTmm>&m®iftiZ 

#(3 9 6mg, 11%) iWtSitbTfL 
HtJ& : 7 6. 5 - 7 8. 0°C. 

IR(ATR) v : 3 5 3 3, 2960, 1581, 1498, 1394, 13 

2 9, 1 3 0 6, 1 2 4 2, 1 1 7 8, 1 1 4 6, 1 0 8 2, 9 8 7, 8 8 7, 
7 5 4, 7 1 2, 64 4, 5 9 4, 5 1 5 cm" 1 . 

* H — NMR (4 0 0MHz, CDCI3) 8:0. 8 2 (3H, t, J = 7. 

3 Hz) , 1. 2 2- 1. 5 3 (,4H, m ) , 3. 78 ( x H> br g) ^ 4 
. 55-4. 80 (2H, br m), 6. 84 ( 1 H, t d, J = 9. 0, 4 
. 4Hz), 6. 96- 7. 04 (1 H, m), 7. 15-7. 26 (1H, b 
r s), 7. 39 (2H, d , J=8. 3Hz), 7. 52 (2H, d, J = 
8. 3Hz) . 

MS (m/z) 3 7 4 (M + ) . 

TtMfrtif :C 1 7 H ? C 1 F 2 0 3 S HhX 

mmm:c 54. 4 7% ; h 4. 57%; ci 9. 46% ; f 10. 1 

4% ; S 8.5 5%. 

mmm:C 5 4. 2 7% ; H 4. 51%;C1 9. 44%;F 10. 2 
0% ; S 8.7 0%. 

^ MJ1 2 : 2- [l- r (4-^nn7x-;i/) -i-^v^v 
-i~yf;vl -i t 4 -^^i^p/^-PW 
[0 04 3] 



4 6 
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CI 



[0 0 4 4] 

o°ctc£^r, l- [ (4 -^nn7x- x;v?J>— - l- (2, 5-2? 

7Mn7x-;i/) - 2-^>^;-;i/ (2 0 4mg, 0. 54 4mmol) © 
M^f l/> (10ml) MiCb'Jxf;i/7 5> (0. 131ml, 0. 94 
2mmol), fei^^^X/^-i^n'JF (0. 0665ml, 0. 85 
6mmol) SrSff^felfe, 0ttl«#lfc„ Kfcfctt&aMfe* ^ 

ft (MgS0 4 ) §L #bftfe3Safefh5H Fn77> (5ml) 

&c*£8?b£^, o'ciz^m, ik^X'iiV v&^-y-z^ju*?*/?*?}* (o. 5M 

h;i/01>^M> 1. 3 0ml, 0. 6 5 0mmol) Rj&f&k*Sft 

iixf^Tiffibfei, ^j:tjfttfiiA«[**eiKD^b, (Mgso 
ysfsas:JffJtev^fla'fb'&* (3 3. omg, 17%) &afrfe$m#§£fcbr*r 

gfc/& : 9 5. 5 - 9 7. 0°C. 

IR (ATR) v : 2 9 6 0, 1645, 157 9, 1489, 1421, 13 
1 1, 1 2 5 2, 1 1 9 8, 1 1 6 5, 1 1 4 0, 1 0 8 6, 1 0 1 2, 8 1 8 
, 7 6 9, 7 5 2, 6 4 0, 6 0 6, 5 5 2, 4 6 7 cm" 1 . 
1 H-NMR (4 0 0MHz, CDCI3) 8:0. 89 (3H, t, J = 7. 
3 Hz) , 1. 45-1. 56 (2H, m), 2. 00 (2 H, b r s ) , 6 
. 89 (1H, td, J = 8. 3, 4. 4 Hz) , 7. 01-7. 08 (2H, 



2003-3005892 
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"0 . V. 31 (1H, t, J = 8. 3Hz), 7. 38 (2H, d, J=8. 
5Hz) , 7. 5 5 (2H, d, J = 8. 5Hz) . 
MS (m/z) 3 5 6 (M + ) 

HRMS (EI) :C 17 H 15 C1F 2 0 2 S (M + ) tLX 
SUfrffi : 3 5 6 . 0 4 4 9 
MfflM. : 3 5 6 . 0 4 5 0 

Ttmftffim : c 17 H 15 ciF 2 o 2 si:u 

3ii : C 57 « 2 2%;H 4. 2 4%; CI 9. 9 4%; F 10. 6 

5 % ; S 8.99 %. 

mWfiLiC 5 6. 8 0%;H 4. 21%;C1 10. 04%;F 10. 

6 5 % ; S 9.11%. 

1 3 : i- C U-^ pn:^-;^ -i- (2, 5-^-7 

[0 0 4 5] 

[f b 2 l ] 




[0 0 4 6] 

OtUCfeV^ HOkffl 1T?#6*1&1- [ (4-^DD7x^) 
]-l-(2, 5-i? 7 ;i/tn7x^) -2-/^^;-^ (44 9mg, 1 
. 20mmo 1) <Di&fc**U> (1 0ml) **K1 MJaiM/TS > (0. 3 
00ml, 2. 1 6mmo 1) , & £ tf* # - U U K (0. 15 0 

ml, 1. 9 3mmol) Sr*^.fe«, OT3 7? 2BfW«ff Lfc. &jft*Nftftttfi; 
1/3/ iM^7^-^^E *, 

«km (Mgso 4 ) «, mmv. #6*ifeji«fc*ffis/ij*^*^ 



mSE#2 003-3005892 

I 
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(5 0 3mg, 9 3%) btffc. 

IR (ATR) v : 29 66, 1 4 9 8, 1 3 5 0, 1 1 7 6, 1 1 4 9, 1 0 
8 6, 9 2 8, 8 7 9, 7 8 9, 7 5 2, 6 3 6, 5 9 2, 5 5 0, 5 2 5, 4 
5 5cm ^ . 

1 H-NMR (4 0 OMH z, CDClg) 8:0. 86 ( 3 H, t, J = 7. 
1Hz), 1. 33-1. 61 (3H, m), 1. 88-1. 96 (1 H, m) 
, 3. 21 (3H, d, J = 0. 7Hz), 5. 03 ( 1 H, d, J = 7. 7H 
z), 5. 58-5. 66 (1 H, m), 6. 83 (1H, td, J = 9. 0 
, 4. 4Hz), 6. 9 7 - 7. 0 5 (1 H, m), 7. 3 3 - 7. 4 0 (1 H 
, m, including 2H, d, J = 8. 3Hz at 7. 3 5 p p m 
) , 7. 5 4 (2 H, d, J = 8. 3 H z) . 

mmm 1 4 : 2- c 1 - c (4 -^nP7i-;i/) ^^-m -2- 

-i-^r;i/] -1, 4 -pyjixn^yHy 

[0 0 4 7] 
[tfS2 2] 




o=s=o 

0 

CI 

[0 0 4 8] 

1- [ (4-^nD7x-^/) -1- (2, 5-^7;i/tD7x- 

IV) * $ y^JV^-f-— h (2 0 0mg, 0. 4 4 2mmol) 

<D3&fc*^i<y (4ml) mmici, s-*jy*?\£y>;u [5, 4, o] yy^ 

•b-7-iiy (69. 1 tt 1, 0. 464mmol) 15| 

- (8% ^^;i/-^=¥i^» T?*MBU «IBfll-&* (72. Om 
g, 4 6%) &Mifttbt#fe t £6>fc. ^fenfeH^&^^^^ySie 
l ltSI^ (60. 0 m g ) 



2003-3005892 




mi 001 — 395701 



JAM : 9 9. 0-100. 0°C. 

IR (ATR) v : 1 5 8 1, 1496, 1392, 1309, 1279, 12 
3 2, 1 1 7 3, 1 1 4 9, 1 0 8 4, 9 7 8, 8 3 7, 8 1 6, 8 0 6, 7 5 
8, 7 3 1, 7 1 0, 6 4 4, 5 9 8, 5 6 1, 5 2 1 cm -1 . 

1 H-NMR (4 0 OMH z, CDClg) 8:0. 99 (3H, t, J=7. 
3Hz), 2. 12 (2H, m) , 5. 06 (2H, d, J = 7. 3Hz), 5 
. 7 4 - 5. 8 5 (2H, m), 6. 92 ( 1 H, td, J = 9. 0, 4. 4H 
z) , 6. 9 7- 7. 0 4 (1 H, m), 7. 32 ( 1 H, ddd, J = 8. 5 
, 5. 4, 3. 2Hz), 7. 43 (2H, d, J = 8. 5Hz), 7. 64 ( 

2 H, d, J = 8. 5 H z) . 

MS (m/z) 3 74 (M + + NH 4 ) . 
jhmftffim: C x 7 H 1 5 C1 F 2 0 2 StbT 

3ii : C 5 7 . 2 2 % ; H 4 . 2 4 % ; C 1 9 . 9 4 % ; F 1 0 . 6 
5 % ; S 8 . 9 9 %. 

frffi m : C 5 7 . 1 5 % ; H 4 . 1 8 % ; C 1 9 . 9 0 % ; F 10.7 
4% ; S 9.0 9%. 

HJfeM 1 5 : 2- [5- (t -?^)V¥*^)Vi/V -1- C (4-? 

any ^—;v) -1, 4 -W )i>Jtw^yi£y 

[0 0 4 9] 
Ut2 3] 




o=s=o ' ]< 



CI 

[0 0 5 0] 

r;i/dr>^T> - 7 s^cjSim:, mm^sx-m^ntc 2 - c u-^nn? 

3L—JI) XJVfc—)\s *?-)V\ -1, 4 -*j7)\s*UKZ;l£y (3 0 3mg, 1. 
0 Ommo 1) (DP* h^£/:n#> (5ml) mWLK n - -ff-JU V ? A (1. 

5 0 ffi|tE# 2003-3005892 



^#2 0 0 1 -3 9 5 7 0 1 ^ 

5 7Ms\3ry-ymWt, 0. 7 0 1ml, 1. lOmmol) ZMZ_f=.^ - 78 

- (t -^ftVtf-Jli/VAsJriri/) -l-3-K:/#> (0. 2 6 0ml, 

1. OOmmol) ZmTVt^ tfitt'#lb^^&l 5 W#Lfc 0 £ 

«(MgS0 4 ) U #e>nfe» 

•C*I»U *SaflS^ft (4 0 1mg, 8 2%) SMI#i:bT#fc„ fc&tlfc 

IR (ATR) v : 2 9 4 5, 2927, 2854, 1583, 1 4 96, 14 
2 7, 1 3 9 2, 1 3 2 1, 1 2 4 8, 1 1 4 4, 1 0 8 2, 1 0 3 8, 1 0 1 

2, 9 4 1, 8 2 2, 7 7 5, 7 4 8, 7 0 8, 6 2 3, 5 4 2, 4 6 7 cm~ 
1 

1 H-NMR (4 0 0MHz, CDClg) 8 :-0. 02 (3H, s) , -0 
. 02 (3H, s), 0. 82 (9H, s), 1. 23-1. 33 (2 H, m) 
, 1. 4 2- 1. 5 8 (2H, m) , 2. 06-2. 18 ( 1 H, m) , 2 . 3 
9-2. 48 (1H, m), 3. 53 (2H, t, J = 6. 3Hz), 4. 52 
(1H, dd, J-ll, 6, 2. 6Hz), 6. 83 (1H, td, J = 9. 
0, 4. 4Hz), 6. 94-7. 00 (1 H, m), 7. 22-7. 26 (1 
H, m) , 7. 38 (2H, d, J = 8. 5Hz) , 7. 53 (2H, d, J = 
8. 5Hz) . 

MS (m/z) 4 8 9 (M + + H) . 

TvM&lftte :C 2 3H 31 ClF 2 0 3 SSii:L-T 

:C 5 6. 4 8 % ; H 6 . 3 9 % ; C 1 7. 25%; F 7.77 
% ; S, 6. 5 6%. 

:C 5 6. 2 9 % ; H 6 . 2 8 % ; C 1 7. 29%; F 7.75 
% ; S 6. 7 0%. 

mmm 1 6 : 2- [5- it —7*fl/*?**>ji*/v -1- c u-? 

p p T7x— ;iQ Tjbifr^M - 1 -X^ii^y^jv] -1, 4 - *J? fyTtuKy 

5 1 ffigE# 2003-3005892 
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[0 0 5 1 ] 



UK 2 4 ] 




F 



Gl 

[0 0 5 2] 

r;i/J>5S»T, -7 8°CtC£V\T, 2- [5- (t J\/yt 

- l- [ (4-^nn7i-^) xjift—ji] ^y^;v] -l, 4-^7 

Jl^UKyify (2 0 5mg, 0. 419mmol) ©-y- h^fc FD7^> (4 
ml) jSUCn^^rif^A (1. 5 7M/\dr1f>^M, 0. 2 9 4ml, 



0. 4 16mmol) £#J>t£gt gS"C 1 ^WflBPUfc. SMII:-7 81C 
fC#£P^ H-K*#> (0. 3 3 9ml, 0. 5 4 5mmol) £?jgTb£^ 

, ^fiT?4i©wfli^ufca Sii5^MtC7K$rinx.fe^ ^x^;i/ai-^;i/T^mb 

fc„ 7K &£zfMm&m.7k-zmvm&vfcm., nm (Mgso 4 

) u mmhk 0 m% frfrmmztpmis v ^ j*>rii-?h>f - (6 

% iilf;i/-A3rt» T?»«U aiffi-ffc^® (16 8mg, 8 0%) 

IR (ATR) v : 2 9 5 2, 2929, 2856, 1583, 1496, 14 
7 3, 1 3 9 2, 1 3 1 1, 1 2 5 5, 1 1 9 2, 1 1 4 9, 1 0 9 0, 1 0 1 
4, 8 3 3, 7 6 0, 7 1 0, 6 2 9, 5 5 2 cm" 1 . 

1 H-NMR (4 0 0MHz, CDClg) 8 : - 0. 01 (3H, s), 0. 
00 (3H, s), 0. 84 (9H, s), 1. 05-1. 18 (1H, m), 

1. 29-1. 41 (1H, m), 1. 52-1. 60 (2 H, m), 1. 81 
(3H, d, J = 2. 9Hz), 1. 9 5-2. 0 5 ( 1 H, m) , 2; 61- 

2. 71 (1H, m), 3. 57 (2H, t, J = 6. 1Hz), 6. 82-6 
. 88 (1H, m) , 6. 9 8 -7. 0 7 (2 H, m) , 7. 38 (2H, d, 
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J = 9. 1Hz), 7. 40 (2H, d, J = 9. 1Hz). 
MS (m/z) 5 0 3 (M + ) . 

HRMS (FAB) : C 2 4 H 3 4 C 1 F 2 O 3 S S i (M + + H) thX 
MWSW. : 5 0 3; 16 5 5 
ft%X # : 5 0 3 . 1 7 0 4 

MMM l 7 : 5- (4 - if u p ^zl— ;i;x;i/7ft^;i/) -5- (2, 5-S/-7;t/;f 
n 7 ji— ;u) - 1 -^^r»y 
[0 0 5 3 3 

[ffc2 5] 




OH 



CI 



[0 0 5.4] 

2- [5- (t - 7^ j\sP*?-;v*/V -1- [ (4-?nn7x^;i/ 

) - i-^^-;v^y^)vl -1, 4 -p^jvytu^yM y (16 4 

mg, 0. 3 2 6 mm o 1) ©^h^fc FD77> (4 ml) MJCrhyT'f 
;i/T> : E- , ?A7;WJ K (lMfb7llKn77>M, 0. 9 7 8ml, 0 
. 9 7 8mmol) ^*0^^^ ^MT* 3 B#r»# b TO^S: ^X^x 

(MgS0 4 ) ?Mbfe 0 #&tlfe»SS:*ffiS/y*^A9A^nv 

s^7>f- (50% mwi^K-^vy) T*mmh, mmit-^m (122 

mg, 9 6%) &SlS«^i:ltffc 0 

IR(ATR)v:3516, 3089, 2939, 2870, 1583, 14 
9 5, 1 4 7 5, 1 4 1 2, 1 3 9 4, 1 3 0 6, 1 2 7 9, 1 1 8 8, 1 1 4 
6, 1 0 8 8, 1 0 7 0, 1 0 1 2, 8 2 3, 7 5 8, 7 1 0, 6 7 9, 6 4 9 
, 602, 54 6, 474c m~ 1 . 

1 H-NMR (4 0 0MH z, CDClg) 8:2. 09-2. 20 (1 H, m 
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) , 1. 23 (1H, br s), 1. 34-1. 46 ( 1 H, m) , 1. 63 
(1H, quint, J = 7. 1Hz), 1. 82 (3H, d , J = 2. 7Hz 

), 1. 98-2. 07 (1 H, m), 2. 71 (1H, td, J=13. 0, 

3. 4Hz), 3. 63 (2H, t, J = 6. 4Hz), 6. 83-6. 90 
(1H, m), 6. 99-7. 06 (2 H, m), 7. 38 (4H, s). 

MS (m/z) 3 8 9 (M + + H) . 

HRMS (FAB) : C x 8 H 2 0 C 1 F 2 O 3 S (M + + H) tbt 
MMfe : 3 8 9 . 0 7 9 0 
frtiriM : 3 8 9 . 0 7 9 5 

mmm 1 8 : 2- [5- (t -7?-)iv*^}ii/v n***;) -1- [4- (t 

s<y^jv] -1, 4-y7;wo^>f> 

[0 0 5 5] 



CI 

[0 0 5 6] 

yji3yn$iLT. -7 8°cc^v%T> m-mwi s-vmbftfcz- [5- ( t --? 

mi?*?-;v*/V - l- [ (4-?nn7i-;i/) zKh-fo—W ^y 

*71/]-l, 4-S?7Mn/<>f> (2 5.0mg, 0. 51 lmmol) ODf 
h^tlKn^^> (4ml) ^mtCn-T/^l/U^A (1. 5 7M/\^i^>^ 
Wi., 0. 2 94 ml, 0. 416mmol) £;Ollx.£#L ^#*Sbfc 0 H 

j^«-7 8'C{c;w^ 4- (t-^/i/5?**/i/$/y/i/;**s/) -i-a 

-K:/#> (0. 146ml, 0. 562mmol) &iTbfct> ^St'3H 



[-ft 2 6] 
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0#2OO 1-3 9 5 7 O1 ^ 

tK, feJ:tf«l^ai*Tf|gC«fe^Lfe^ *S« (MgS0 4 ) L/n 

£ 0 #e>*ife3ss&t^£Es/y*-!f^/3{79A^n 7f^57>f - (6% 

;i/-/\^ri?-» TfJftMSU «SBffe-&*» (1 6 7mg, 4 8%) &jfcfc«rtttfcfc U 

IR (ATR) v : 3 0 8 2, 2927, 2856, 1583, 1495, 14 
6 2, 1 3 0 8, 1 2 5 0, 1 1 4 6, 1 0 8 0, 1 0 1 2, 8 3 3, 7 5 8, 
6 7 5, 6 4 6, 6 0 7, 5 7 9, 5 4 4, 4 5 5 cm -1 . 
1 H-NMR (400 MHz, CDClg) 5:0. 03 (12 H, s), 0. 
87 (18 H, s), 1. 25-1. 70 (8 H, m), 2. 23-2. 34 ( 
2H, m), 2. 40-2. 48 (2H, m), 3. 58-3. 68 (4 H, m 
), 6. 74-6. 82 (1 H, m), 6. 97-7. 06 (2H, m), 7. 
30 (2H, d, J = 8. 8Hz), 7. 34 (2H, d , J = 8. 8Hz). 
MS (m/z) 6 7 5 (M + + H) . 

HRMS (FAB) : C 3 3 H 54 C1 F 2 0 4 SS i 2 (M + + H) tit 
Siafrffi : 6 7 5 . 2 9 3 8 
3HtH : 6 7 5 . 2 9 0 0 

7tt*#*HB :C 33 H 53 ClF 2 0 4 SSi 2 i:Lt 

: C 5 8. 6 8 % ; H 7 . 9 1 % ; C 1 5 . 2 5 % ; F 5.63 

%. 

-fit : C 5 8. 6 3 % ; H 7 . 9 1 % ; C 1 5 . 32%; F 5.69 

%. 

1 9 : 5 - [ (4-»DD7i-;i/) J*;i/;ft — ;b] -5 - (2, 5-^7 
[0 0 5 7] 
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o=s=o 

0 

CI 

[0 0 5 8] 

2- [5- (t -??-fr*?*?-fr*/V fry?**/) -1- [4- (t--?*fr*J* 

^fryVfr??**/) -f^frl -l - (4-^nn7x-;i/^;i/^~;i/) ^y^-fr 

] - 1, 4 -^^;i/^f-n^>if y (1 5 8mg, 0. 234 mmo 1) <Z)^h^ 
tFn77> (4ml) ^(C^h^^^T^^-^A^^U K (lMfh 
'7tFn7 7>^E 0. 7 0 2ml, 0. 7 0 2mmol) &lM?Lf~%i, 

flPU ?^VNT^> feJ:WflI^^^JliD^b, (MgS0 4 ) ^ «ffif 

Lfco #^tlfe^S:*ffit/y *m7^^D7h^77^- (5% 

^;i/-/\^-9-><k (9 7. Omg, 9 3%) 

Htj& : 107. 0-108. 5 TC. 

IR (ATR) v : 3 2 7 5, 29 39, 1572, 1495, 1414, 13 
06, 1261, 1140, 10 7 8, 10 6 6, 847, 812, 754, 7 
1 0, 6 7 9, 6 4 4, 6 0 6, 5 4 4, 4 7 4, 4 4 9 cm" 1 , 
1 H-NMR (400 MHz, CDCI3) 8:1. 36-1. 82 (1 0 H, 
m), 2. 24-2. 35 (2H, m), 2. 47-2. 57 (2H, m), 3 
. 70 (4H, t, J = 5. 9Hz), 6. 79 ( 1 H, ddd, J = 12. 4 
, 8. 3, 4. 6Hz) , 6. 9 7 -7. 0 8 (2H, m) , 7. 29 (2H, 
d, J = 8. 8Hz), 7. 34 (2H, d , J = 8. 8Hz). 
MS (m/z) 4 4 7 (M + + H) . 
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0#2OO 1-3 9 5 7 O1 ^ 

HRMS (FAB) :C 21 H 26 C1F 2 0 4 S (M + + H) tit 
SSUft : 4 4 7 . 1 2 0 8 
H$M» : 4 4 7 . 1 2 2 7 

TnSt^MJfffi :C 2l H 25 C1F 2°4 S ' 0< 25H £ OtLT 

91MB : C 5 5 . 8 7 % ; H 5. 6 9%;C1 7 . 8 5 % ; F 8 . 
4 2 % ; S 7.10 %. 

£-#rf» : C 5 5. 6 2 % ; H 5 . 4 0 % ; C 1 7. 89%; F 8.58 
% ; S 7.2 6%. 

MfeW 2 0 : 2- [5- ( t -°7*fl/*?*m*/V fl/**r*/) -1- [ (4-^ 

DP7x-;i/) ^kjlEikJ - 1 --f^-)v^y^)yl -1, 4 - i?7)\,*u<y 

[0 0 5 9] 
lit 2 8 ] 




CI 



[0 0 6 0] 

T^^&flBT, -7 8"C{CfeV>T, &ttftfl 5*e#6>tl»fc2 - [5- (t-y* 

^^^^;i/2/U;i/^-^5/) - l- [ (4-^nn7x^) />s> 

-1, 4 -t?^;i/?TD/<>if> (2 0 0mg, 0. 4 0 9mmol) 
h7fcKn77> (4ml) jgiKn-^iJf^i, (1. 5 7 
m, 0. 294ml, 0. 4 1 6mmo 1) ffiS^Mlfc. S 

mmm*-7 8°c&c#«l ^ti^yvKhyr^F (o. 2i4mi, 

1. 2 3mmo 1) , 33,1:0? 3- Ky#> (51. 1 n 1 , 0. 450mmol 

) *»Tbfe«, liSt2 0lwtfe o £J6#*fc>f yr/n/ty-* (o. 
5ml) libit. ^6>tlfc»aES:(fijES/U*^;i/*^A^nvh 

f^y-f- (5% #«fcx*yi,-/\3M*-» -eJflMSU «|Bfc-&tt (1 6 3mg 
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, 7 3%) ^Mt^bTHfe. 

IR (ATR) v : 2 9 54, 2929, 2858, 1583, 1495, 14 
7 3, 1 4 1 2, 1 3 9 4, 1 3 1 1, 1 2 5 5, 1 1 9 2, 1 1 4 7, 1 0 9 
0, 1014, 833, 756,- 710, 677, 6 0 6 cm" 1 , 
1 H-NMR(400MHz, CDClg) 8:0. 03 (6H, s), 0. 8 
7 (9H, s) , 0. 95 (3H, t, J = 7. 4Hz), 1. 20-1. 45 
(5H, m), 1. 52-1. 70 (3 H, m), 2. 21-2. 32 (2H, 
m), 2. 40-2. 49 (2 H, m), 3. 64 (2H, t, J = 6. 1Hz 
), 6. 74-6. 82 (1 H, m), 6. 97-7. 07 (2H, m), 7. 
29 (2H, d, J = 8. 8Hz) , 7. 34 (2H, d , J = 8. 8Hz). 
MS (m/z) 5 4 5 (M + ) . 

HRMS (FAB) : C 2 7 .H 4 0 C 1 F 2 O 3 S S i (M + + H) £LT 
mm^. : 5 4 5 . 2 1 2 4 
ftffi # : 5 4 5 . 2 0 8 7 

mmm 2 1 : 5 - [ (A-tunyx.—^) x^-ivi -5- (2, s-v? 

MP7x-^) -1- -jv 

[0 0 6 1 ] 
[ft2 9] 




_-0H 

0=S=0 




CI 

[0 0 6 2] 

2- [5- (t --7?-;\/i?**)]/i/V jvjr*ci/) - l- [ (4-^nn7x-;i/ 
) - 1 --f^jvKy^-jvl -1, 4 -VyftJtuKyMy (154 

mg, 0. 2 8 3 mm o 1) (D^h^H Fn77> (4ml) iiCfh^^f 
^T^^-CA?;^'^* (lMfh7fcKn77>^I, 0. 5 3 2ml, 0 
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^ #2001-395701 ^ 

. 5 3 2m mo 1) Srau^fefJ, tMT'l 8 B£|fifj*SiLfc. &JS%?ft&?iJi& 

Sfc#U ^ (MgS0 4 ) f& #6>*lfe»a«:*E2/y*^A9 
A^D7b^77^ - (5 0% iixf;i/-Adr-tJ-» *e»«b«IB'fb^ ( 
122mg, 0. 283 mmol) &fe&tt:R4fc£ btfc 
IR (ATR) v : 3 5 3 9, 2958, 2873, 1583, 1495, 14 
12, 1308, 1277, 1192, 1146, 1090, 1014, 829 
, 7 5 8, 7 1 0, 6 7 5, 6 0 6, 5 4 8, 4 6 3 cm -1 . 
1 H-NMR (4 0 OMHz, CDC 1 3) 8:0. 95 (3H, t, J = 7. 
3Hz), 1. 19-1. 77 ( 9 H, m) , 2. 21-2. 34 (2H, m) 
, 2. 38-2. 53 (2 H, m), 3. 70 (2H, br's), 6. 75- 
6. 83 (1H, m) , 6. 9 8 - 7. 0 8 (2H, m), 7. 29 (2H, d 
, J = 8. 8Hz) , 7. 34 (2H, d, J = 8. 8Hz). 
MS (m/z) 4 3 1 (M + + H) . 

HRMS (EI) :C 21 H 26 C1F 2 0 3 S (M + + H) hLX 
JSiUfi : 4 3 1 . 1 2 5 9 
: 4 3 1 . 1 2 3 7 

MM®] 2 2 : 1- [ (4-»DD7i^|/) ^jbjwjb] -1- (2, 5-^7 
;i/^n7xz;b) -3-*?$ J -)V (gk&fc 2 2 - AMjgg 2 2 - B ) 
[0 0 6 3] 
[fb3 0] 



F 




CI 



[0 0 6 4] 

TJV^y^r. - 7 8°C CfcV^T, Hifi0!l5T»fc&*i;fc 2 - [ (4-^nD7 

-1., 4-^:7 a^;y if > (3 0 3 mg, 1. 
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0^2 0 0 1 -3 9 5 7 0 1 ^ 

OOmmol) 0fh7tFO77> (5ml) ^W. Kn — "f^-JV V^tyjU (1 
. 5 7MA^t>M, 0. 7 0 1ml, 1. lOmmol) fc^fc^ 
**e#fibfc. ISM^-7 8iCtc?&m h U 7^/*njK9>x— 

(0. 133ml, 1. 0 5mmo 1) , fcitfl, 2 - ;n ;K 3f /\ # y (0 
. 16 3ml, 1. 2 0mmol) SriTlfet, M*520^I#lfe o gjg 

tJc, fe*af|S»***-ej|(c«fe^bfc*, (Mgso 

2 0% T?*f|!(U »-iff#i:bTte«ttlME#> ^ 

*SftU «gBIM£#2 2-A (fiSffi) (9 8. Omg, 2 4%) , fc«fctf«IB 
Mtt^2 2-B (iSffite) (19 9mg, 4 8%) &**l-?*U^#f«|Sfti: b 

Mft*2 2-A 

Hftjft : 8 4. 0- 8 4. 5°C. 

IR (ATR) v : 3 5 3 3, 2 9.3 3, 2860, 1 574, 1495, 14 
2 9, 1 2 7 8, 1 2 4 0, 1 1 8 2, 1 1 4 2, 1 0 9 2, 1 0 8 0, 1 0 1 
4, 9 6 2, 8 8 5, 8 2 9, 7 6 6, 7 3 7, 7 1 0, 6 8 1, 6 1 9, 5 2 

6, 4 7 6 cm -1 . 

1 H-NMR(400MHz, CDCI3) 8:0. 88 (3H, t, J = 6. 
8Hz), 1. 20-1. 5 0 (8H, m) , 1. 5 7 (1 H, d, J = 5. 1 
Hz), 2. 07 (1H, ddd, J = 14. 7, 8. 1, 6. 8Hz), 2. 
70 (1H, ddd, J=14. 7, 6. 8, 4. 6Hz), 3. 93-4. 0 
1 (1H, m), 4. 85 (1H, t, J = 6. 8Hz), 6. 77 (1H, t 
d, J = 9. 0, 4. 4Hz), 6. 91-6. 98 ( 1 H, m), 7. 24- 

7. 30 (1H, m),'7. 36 (2H, d, J = 8. 5 Hz) , 7. 51 (2 
H, d, J = 8. 5Hz). 

MS (m/z) 4 17 (M+H-H) . 
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HRMS (FAB) :C 20 H 24 ClF 2 O 3 S (M + + H) hhX 

nmm. 4 1 7 . 1103 

frtitm : 4 1 7 . 1 1 0 2 



MW$i& :C 5 7. 0 0 % ; H 5 . 6 2 % ; C 1 8 . 4 1 % ; F 9.02 
% ; S 7. 6 1 %. 

dtHJfte :C 5 7. 1 8 % ; H 5 . 3 8 % ; C 1 8 . 5 7 % ; F 9.22 
% ; S 7.79%. 



H'ffi# 2 2 - B 

: 1 2 3. 0-123. 5°C. 
IR(ATR) v : 3 5 0 2, 2925, 28 5 8, 1583, 1496, 14 
1 0, 1 3 04, 1 2 7 5, 1 2 1 3, 1 1 8 4, 1 1 4 9, 1 0 8 6, 1 04 
5, 1 0 1 4, 9 5 8, 9 1 0, 8 2 9, 7 9 6, 7 5 2, 7 2 5, 7 1 0, 6 
27, 55 2, 503, 4 6 7 cm" 1 . 

1 H-NMR (4 0 0MHz, CDClg) 8:0. 87 (3H, t, J = 7. 
1Hz), 1. 20-1. 60 (9 H, m), 2. 21-2. 30 (1H, m) 
, 2. 41 (1H, ddd, J=13. 9, 10. 5, 3. 4Hz), 3. 23 
-3. 32 (1H, m) , 4. 94 (1H, dd, J = ll. 7, 2. 9Hz) 
, 6. 8 5 (1H, td, J = 9. 0, 4. 4Hz), 6. 96-7. 03 (1 
H, m) , 7. 2 3 - 7. 2 9 ( 1 H, m) , 7. 39 (2H, d, J = 8. 5 
Hz), 7. 55(2 H, d, J = 8. 5Hz). 
MS (m/z) 4 17 (M + + H) . 

HRMS (FAB) : C 2 0 H 2 4 C 1 F 2 O 3 S (M + + H) HhX 
MWU : 4 1 7 . 110 3 

: 4 1 7 . 1 1 2 2 
tvM^T^. : C 2 0 H 2 3 C 1 F 2 O 3 S • 0. 25H 2 OtLT 

:C 5 7. 0 0 % ; H 5 . 6 2 % ; C 1 8 . 4 1 % ; F 9.02 
% ; S 7.61%. 

&$fm ' C 5 7. 1 6 % ; H 5 . 3 4 % ; C 1 8 . 5 5 % ; F 9.18 



mMfttirM :C 20 H 23 ClF 2 O 3 S-0. 25H 2 Oi:bt 



miiE# 2003-3005892 




#2 001 — 395701 



% ; S 7.8 2%. 

MffiM 2 3 : 2 - [5-^PP-l - [ (4-^PD7i-;i/) /< 

[0 0 6 5] 
[ft3 1] 

CI 



F 




o=s=o 



CI 

[0 0 6 6] 

7i-;i/). x;^r^^f ;b] -l, 4 -pyjitfuKyizy (i. 5 2 g, 5 
. 0 2mmo 1) (DP* b^rissi&yWte (30ml) \Z n - f^Jl V & V 2± ( 
1. 57M 3. 52ml) S:iiriLfe. *T?#« 

U i 5M#bfc. fcv^T?, SSiI^-7 8t{cWu 4-^on-i 

-a-F^^ (6 7 2 /il, 5. 5 2 mm o 1 ) ?:itlAfct, 1ST 2 4 

tjfiwi*ifaKT?«c!!fe»bfc. ttM (Mgso 4 ) mm^m^v, 

»ttfc^*tf>J:y?S»ftl,W»fb-£ft (l. 64g, 8 3%) ^iMtli: 

IR(ATR)v:2945, 1583, 1495, 1 475, 1311, 12 
7 7, 1 2 3 0, 1 1 4 9, 1 1 4 2, 1 0 8 2, 1 0 1 4, 8 7 2, 8 2 2, 
7 9 3, 7 5 2, 7 0 8, 6 2 9, 5 5 7, 5 3 2, 4 6 5 cm -1 . 
1 H-NMR(400MHz, CDClg) 8 : 1. 33-1. 48 (2H, m 
), 1. 72-1. 87 (2 H, m), 2. 08-2. 18 (1H, m), 2. 
4 3 -2. 5 2 (1 H, m) , 3. 4 4-3. 5 3 (2H, m) , 4. 52 (1 
H, ddd, J=ll. 5, 3. 9, 1. 2Hz) , 6. 84 (1H, td, J 
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= 9. 0, 4 . 4 H z ) , 6. 9 6- 7. 02 (1H, m), 7. 23-7. 2 

8 (1H, m), 7. 39 (2H, d, J = 8. 8Hz) , 7. 53 (2H, d 

, J = 8. 8 H z) . 

MS (m/z) 3 9 3 (M + + H) . 

ThMifrtfrW. : C 17 H 16 C1 2 F 2 0 2 S£LT 

: C 5 l . 9 2 % ; H 4 . l 0 % ; C 1 18. 0 3 % ; F 9.6 
6% ; S 8.1 5%. 

: C 5 l . 3 3 % ; H 4 . 0 7 % ; C l l 7 . 6 4 % ; F 9.7 
2% ; S 8.2 5%. 

2 4 : l- C 5 - C (4 -»Dn7x-Jb) -5- (2, 5 

-^'7Ma7x-;i/) ^>^;i/3 bfpus>'> 

[0 0 6 7] 
[ft3 2] 




[0 0 6 8] 

2 - [5-^nn-l - [ (4 - # uw? x;i/3^zi;i/] - 1 

, (2 0 0mg, 0. 5 0 9mmol) ©7t h-h'J 

;b (6ml) mWLKVuVVy (2 1 3 /* 1, 2. 5 5 mm o 1 ) , y ? 

A (73. 7mg, 0. 53 4mmo 1) „ & J: tfa Vit% V V 2± (1 5mg) 

. nm (MgS0 4 ) ffe % IftWU #&ftfcffi««J&S<'3-h#9.k (S i0 2 
, 2L{£**uy-*# s-ji, io:i) &ctfb&„ mbtifcW-ftm*^* J - 
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0^2001-3 9 5 7 0 1 ^ 

lNfi|-x^-;b (2ml) Silfe. #£> 

*ifcBI#*ftS:»Bftx^j:ys«§SU *SBft^«f (128mg, 54%) % 

: 1 6 7. 0 - 1 7 0. 5 8 C. 
IR(ATR)v:2960, 2565, 2453, 1583, 1495, 13 
2 1, 1 2 7 7, 1 2 1 1, 1 1 7 3, 1 1 4 5, 1 0 8 4, 1 0 1 1, 8 7 9 
, 8 2 0, 7 8 7, 7 5 4, 7 2 1, 7 0 8, 6 2 7, 5 5 7, 5 4 0, 4 6 7 
c m~ 1 . 

1 H-NMR (4 00 MHz, CDClg) 5:1. 3 1-1. 47 (2H, m 
), 1. 93-2. 30 (6 H, m), 2. 42-2. 51 ( 1 H, m), 2. 
66-2. 78 (2 H, m), 2. 87-3. 03 (2 H, m) , . 3 . 76 (2 
H, br s),4. 51 (1H, dd, J = 10. 7, 4. 4Hz), 6. 8 
5 (1H, td, J = 8. 8, 4. 4 Hz) , 6. 96-7. 03 (1 H, m) 
, 7. 22 (1H, ddd, J = 8. 8, 5. 4, 3. 2Hz), 7. 40 (2 
H, d, J = 8,3Hz), 7. 54 (2H, d, J = 8. 3Hz), 12. 5 
4 (1 H, b r s ) . 
MS (m/z) 4 2 8 (M + + H) . 

5hm&%tm :C 21 H 24 ClF 2 N0 2 S-HCl^bT 

mmm : C 5 4 . .3 l % ; H 5 . 4 3 % ; C 1 l 5 . 2 7 % ; F 8 
. 1 8 % ; N 3 . 0 2 % ; S 6.90%. 

ftffim:C 54. 19%;H 5. 37%;C1 15. 07%;F 8. 1 
0 % ; N 3 . 2 1 % ; S 6 . 9 8 %. 

2 5 : 3- [ (4 -^DD7i-^) ^JVtH~JV1 -3- (2, 

5-^7^n7x_;i/) -Ju^Tti-- h 

[0 0 6 9] 
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lit 3 3 ] 



0=S=0 0 



0 



CI 

[0 0 7 0] 

y;i/3>#MCT, -7 8°ctcfev>T, H»j5"r#6^,fc 2 - [ (4-^nn 
7acrL;i/) -l, 4 -V~7 )VJrw<yi£y (3. 0 3 g, 1 

0. Ommol) <DZ?* b*ri/^#>mffli (50ml) Cn-^f;i/ijf ( 

1. 5 7M s\*-V-ymm, 7. 01ml) ^MXtc. ^m^m^mutx^u 
U 15i,WLfc 0 #CV^, 7 8°C&C#£PU ^n^E«X^ 
/I/ (1. 33ml, 12. Ommol) ^It3W#lfe 0 S 

Tiisii^bfe 0 mm (Mgso 4 ) ife, »e>nfe««ss:^^ 
> <fc >;#«saL/«aaft-^ft ( 1 . 9 5 s , 50%) s^^a^ 

®ft/& : 9 9 . 5 - 1 0 0. 5°C. 

IR(ATR) v:3078, 2952, 1734, 1587, 1493, 14 
1 9, 1 3 7 7, 1 3 2 7, 1 2 7 9, 1 2 1 3, 1 1 4 9, 1 0 4 7, 1 0 1 
4, 8 2 9, 7 7 9, 7 54, 7 2 7, 6 1 1, 54 2, 4 5 3 cm -1 . 
1 H-NMR (CDC.l 3 ) 6:1. 15 (3H, t, J =7. 1Hz), 3. 
08 (1H, dd, J=16. 6, 10. 3Hz), 3. 46 (1H, dd, J 
= 16. 6, 4. 6Hz), 3. 99-4. 12 (2H, m), 5. 06 (1H 
, dd, J = 10. 3, 4. 6Hz) , 6. 85 ( 1 H, td, J = 9. 0, 4 
. 4Hz), 6. 9 6- 7. 0 2 (1 H, m) , 7. 19 ( 1 H, ddd, J = 
8. 6, 5. 4, 3. 2Hz) , 7. 42 (2H, d, J=8. 8Hz), 7. 
56 (2H, d, J = 8. 8Hz). 
MS (m/z) 3 8 9 (M + + H) . 
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7&5S#*Hi :C 17 H 15 ClF 2 0 4 SilLr 

9ttf5 : C 5 2 . 5 1 % ; H 3 . 8 .9 % ; C 1 9 . 1 2 % ; F 9.77 
% ; S 8.2 5%. 

MWiB. : C 5 2 . 3 3 % ; H 3 . 8 6 % ; C 1 9. 10%; F 9.88 
% ; S 8.3 7%. 

mmm 2 6 : 2- [1- [ (4 -^uuy^-jv) xjift—jii -5 - 

[0 0 7 1] 
HtS 3 4 ] 




[0 0 7 2] 

ms#9 5if#&tifc2- [ (4-^Dn7i-;i/) -1,4 
-^7;i/^-D^>-^> (0. 94 g, 3. lmmol) & (15ml) 
KH&flfU 4- C^^I^tf) -l-^^7-;ix (0. 2 5ml, 2. lmmo 
1) M^r^^f W> h'J-n-^;V^7> (1. Og, 4. 1mm 
ol) ItlBXt^ T;i/d:>#H^iT> HWDililfe, H^&St^ 
> 4- (*3Vl/^:*-) - l-^^y-;i/(0. 25ml, 2. lmmol) 

t;i/z3>#h^t, s^mmm.m>\stc. B mmmmh 

0:1) izxmmv, m&Mftm*mfc. m^n^jimm^m^^yKxm 
mtb, mm&m (o. 5 5g, 4 4%) ^e^tiTf^ 

®U? : 103-106 TC. 

IR(ATR) v : 3 0 6 6, 2960, 2935, 1583, 1493, 11 
4 7, 1 0 8 2, 1 0 1 2, 8 9 3, 8 2 9, 7 5 2, 6 2 5, 5 4 2, 4 6 5 
c m~~ 1 . 

1 H-NMR (4 00 MHz, CDClg) 8:1. 23-1. 45 (2H, m 
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^ 0#2OO 1-3 9 5 7 O1 ^ 

) , 1. 50-1. 75 (2H, m) , 2. 04 (3H, s), 2.' 04-2. 
20 (1H, m) , 2. 3 5-2. 6 0 (3H, m) , 4. 52 ( 1 H, dd, 
J = ll. 5, 2. 4Hz), 6. 78-6. 88 (1 H, m) , 6. 95-7 
. 01 (1H, m) , 7. 2 0- 7.3 0 (1 H, m) , 7. 38 (2H, dm 
, J = 8. 4Hz) , 7. 53 (2H, dm, J = 8. 4Hz) . 
MS (m/z) : 4 0 5, 4 0 7 (M + + H) . 

HRMS (FAB) :C 18 H 20 ClF 2 O 2 S 2 (M + + H) tbX 
MmU : 4 0 5 . 0 5 6 1 
mWU : 4 0 5 . 0 5 8 1 

MffiW 2 7 : 2- [1- [ (4-^PP7x-;i/) -5 - 

- 1 , 4 -i^-y^u^yify (jfcj^A) &a?2- C 
l - [ (4 p □ 7 x;i/7^n;i/] -5 - (*^;t/^;i/7^ — ;t/) ^> 

-l, 4 -ifyjitfuKyiiy (fis-&#fB) 

[0 0 7 3] 
[ffc3 5] 




[0 0 7 4] 

2- C 1 - [ (4 -iruu -5- (*^;i/^;f) 

/u] -1, 4-^yjV^-uKyMy (5 0 0mg, 1. 23mmol) 

=r\sy (3 0ml) £?§j§?U MTlCt 3 - V n Djfi^AfS ( 3 4 0 m g , 

1. 3 7m mo 1) fcfltlx.fc^ ^{CT 1 4 ^ra*i#Ufeo KfS$L£MJEbMi 

^SfsH^A (2 1 lmg, 3 9%) ^e^ilLt#fc 0 ££>IC, i&ft*^ 
^:^^^=40 : l^ffigPJ;Ue-ii©#:&#, *J^fr3L-7-)\,/mt 
^^^y^xm^hmUih^B (lUmg, 3 9%) ££-fe$ft5f;£t/T#fc 
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m& : 145-148 TC. 

IR(ATR) v : 1 4 9 6, 1317, 1292, 1273, 1149, 11 
24, 1086, 829, 756, 6 3 1, 544, 523, 499, 478, 
4 6 5 c m~~ 1 . 

1 H-NMR (4 0 0MHz, CDClg) 8:1. 38-1. 70 (2 H, m 
), 1. 80-2. 00 (2 H, m) , 2. 05-2. 22 (lH,m), 2. 

45- 2. 60. (1 H, m), 2. 88 (3H, s), 2. 96 (2H, tm, 
J = 7. OHz), 4. 51 (1H, dm, J=7. 6Hz), 6. 80-6. 
90 (1H, m), 6. 95-7. 05 (1 H, m), 7. 20-7. 35 (1 
H, m) , 7. 39 (2H, d, J = 8. 7Hz) , 7. 53 (2H, d, J = 
8. 7Hz) . 

MS (m/z) : 4 3 7, 4 3 9 (M + + H) . 
ThM^W. : C 1 8 H ig ClF 2 0 4 S 2 tlt 

: C 4 9 . 4 8 % ; H 4 . 3 8 % ; C 1 8 . 1 1 % ; F 8.70 
% ; S 14. 6 8%. 

mWW. :C 4 9. 5 0 % ; H 4 . 2 8 % ; C 1 8. 05%; F 8.77 
% ; S 14.70 %. 

MM. : 1 2 6 - 1 2 9°C. 

IR(ATR) v: 1 4 9 5, 1475, 1277, 1147, 1086, 10 
1 2, 8 3 3, 7 5 2, 6 2 5, 5 4 0, 4 6 5 cm" 1 . 

1 H-NMR (4 0 OMHz, CDClg) 5:1. 32-1. 70 (2 H, m 
), 1. 75-1. 93 (2H, m), 2. 08-2. 22 (1 H, m), 2. 

46- 2. 75 (3 H, m), 2. 54 (3H, s), 4. 52 (1H, dd, 
J = ll. 4, 2. 4Hz), 6. 8 0- 6. 9 0 (1 H, m), 6. 94-7 
. 04 (1H, m) , 7. 2 0-7. 3 0 (1 H, m) , 7. 39 (2H, dd 
, J = 8. 5, 1. 8Hz) , 7. 53 (2H, dd, J = 8. 5, 2. 7Hz 
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) . 

MS (m/z) : 4 2 1, 4 2 3 (M + + H) . 
Thmftffim : C 18 H ig ClF 2 0 3 S 2 tlT 

:C 5 1. 3 6 % ; H 4 . 5 5 % ; C 1 8. 4 2%;F 9.03 
% ; S 15.24 %. 

H$!H@ : C 5 1 . 3 6 % ; H 4 . 4 9 % ; C 1 8 . 3 5 % ; F 9.00 
% ; S 1 5. 2 4%. 

MMWi 2 8 : 2- [l- [ (4-^nn7x-;i/) - 5 - tf—jv* 

*r*s^y?-ji] -1, 4 

[0 0 7 5] 
[ft 3 6] 



[0 0 7 6] 

MMM5X°mbftfr 2 - [ (4-^nn7x-^) -1, 4 

WOUy (0. 9 4g, 3. lmmol) £ h)V31> (30ml) 
KmmV. 4-\f—J]/**i/-l-zf$J-Jl(0. 5 1ml, 4. 2 mmo 1 
) %.Z$i/y J *^Uy h'J-n-^f^^7> (l. 0g, 4. lmmo 
1) SJH^fctfe, T;i/d>#H^T. 3 HWiur»31Si6bfe. M 

T«si£U «ttaft-&& (0. 9 7g, 7 8%) &M*i:lT#fc 0 
®&,& : 5 4 - 5 6'C. 

I R (ATR) v : 2 9 4 3, 1 6 1 8, 1 4 9 5, 1 4 7 5, 1 3 0 8, 1 1 
9 8, 1 1 4 7, 1 0 8 0, 1 0 1 2, 9 6 2, 8 9 9, 8 2 9, 7 5 0, 6 2 
3, 559, 544, 467 cm~ 1 . 

1 H-NMR (4 O'OMHz, CDClg) 5:1. 25-1. 45 (2 H, m 
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), 1. 55-1. 80 (2 H, m), 2. 05-2. 22 (1H, m), 2. 
4 0- 2. 5 5 (1 H, m) , 3. 62 (2H, t , J = 6. 2Hz), 3. 9 
6 (1H, dd, J = 6. 8, 2. 1Hz), 4. 12 ( 1 H, dd, J=14 
. 4, 2. 1Hz), 4. 53 (1H, dd, J = ll. 5, 2. 7Hz), 6 
. 39 (1H, dd, J=14. 4, 6. 8Hz), 6. 8 0- 6. 9 0 (1 H 
, m), 6. 95-7. 04 (1 H, m), 7. 20-7. 30 (1 H, m), 
7. 39 (2H, d, J = 8. 6Hz), 7. 54 (2H, d, J = 8..6Hz 
) . 

MS (m/z) : 4 1 8, 4 2 0 (M + + NH 4 ) . 

jtrnfttitU : C ig H ig ciF 2 o 3 si:bT 

: C 5 6. 9 3 % ; H 4 . 7 8 % ; C l 8. 84%; F 9.48 
% ; S 8.0 0%. 

mmW. : C 5 6. 9 8 % ; H 4 . 8 3 % ; C 1 8 . 7 8 % ; F 9.51 
% ; S 8.13 %. 

MMM 2 9 : 5- [ (4-ynn7ii;i/) ;v] -5- (2, 5-^7 

;i/tD7x-;i/) - 1 j -jy 

[0 0 7 7] 



[0 0 7 8] 

2- [1- [ (4 uuy ^-jv) xivtfs—jv] - 5 - M—fr^t^t/Ky^)], 

] -1, 4 -*j7)\,*W<yi£y (0. 9 0s, 2. 3mmol) 

(30ml) JC»iS?U, ^^hJ\y^yx;n^y^—7K^um (20mg, 0. 1 1 
mmol) tttoXtz.^ gaictl4^FWbfe 0 £ffi«&«flE»*Hfe, 
i&^'J^^I/^nTh^?^- ('\^ri^> : W$k^JV= 3 : 2) fCTJKfJ? 



[ft 3 7] 
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Umit&® (0. 73g, 85%) Sfi«illTifc. 
ffiUH : 8 4 - 8 6°C. 

IR (ATR) v : 3 3 2 5, 2941, 2866, 1583, 1496, 13 
1 3, 1 1 5 1, 1 0 8 4, 8 2 5, 7 5 2, 6 2 9, 5 3 4 cm -1 . 



), 1. 2 9 - 1. 4 0 (2H, m) , 1. 4 0- 1. 7 0 (2H, m) , 2. 

08-2. 22 (1 H, m), 2. 42-2. 55 (1 H, m), 3. 55-3 

. 67 (2H, m), 4. 53 (1H, dd, J=ll. 4, 3. 8Hz), 6 

. 78-6. 88 (1 H, m), 6. 93-7. 03 (1 H, m) , ' 7. 20- 

7. 30 (1H, m) , 7. 39 (2H, d, J = 8. 5Hz), 7. 53 (2 

H, d, J = 8. 5 Hz) . 

MS (m/z) : 3 7 5, 3 7 7 (M + + H) . 

TtiM^-^fW. :C 17 H 17 ClF 2 O 2 S-0. 2 5 H 2 O £ bT 

MtSlU :C 5 3. 8 3 % ; H 4 . 6 5 % ; C 1 9 . 3 5 % ; F 10.0 

2 % ; S 8.45%. 

MWM : C 5 3 . 7 3 % ; H 4 . 6 3 % ; C 1 9 . 3 5 % ; F 10.0 

3 % ; S • 8 . 5 5%. 

HIM 3 0 : 2- [1- [ U7m—)l) i/pnKz/^jv 

] -1, 4-^'7MP^>f> 
[0 0 7 9] 



[0 0 8 0] 

5- [ (4 - ^DD7x-;V) DVfc— -5- (2, 5 -i?7;i/^n7x- 
;t0 - 1 (lOOmg, 0. 26 7mmo 1) £ hJVziy (1 0 

ml) IzmML, l/yj**Vy h'J-n-7*^^^7> (130mg, 



1 H-NMR (40 OMHz, CDC 1 3 ) 8:1. 18-1. 29 (1H, m 



Ub3 8] 
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0. 5 3 9mmol) T;i/=T>#H^CT, 2 BKiD3&»iftbfc. £ 

jKIR&ajfcTMft, 2/7 h'J-n-^f;i/^^7> (13 0mg, 0 

. 5 3 9mmol) SrHo^felfe, T;b^>#ffl^T, 3 0r»^M?^bfe„ &J& 

W:|fiif;b=l 5:1) {CTf&SSU 8£H#&»fc. «F£>*ifcB&@ 
ft£A^>{ctmi, *flaft£4fe (35mg, 3 7%) ^B6»*i:lt# 

: 1 5 3 - 1 5 5TC. 

IR(ATR) v : 2 9 6 8, 1581, 1 489, 1304, 1277, 11 

3 8, 1 0 8 2, 8 2 7, 7 5 2, 6 0 6, 5 6 9, 5 1 9, 4 6 7 cm" 1 . 
1 H-NMR (4 0 0MHz, CDClg) 8 :.l. 7 0- 1. 8 5 (2H, m 
), 2. 05-2. 20 (2H, m), 2. 22-2. 35 (2H, m), 2. 
8 8- 3. 0 0 (2 H, m) , 6. 7 5 - 6. 8 3 ( 1 H, m), 6. 95-7 
. 0 5 (2H, m) , 7. 3 5 (4 H, s) . 

MS (m/z) : 3 74, 376 (M + +NH 4 ) , 
Tbmfrffim :C 17 H 15 ClF 2 0 2 S£bT 

:C 5 7. 2 2%; H 4 . 2 4 % ; C 1 9. 94%; F 10.6 
5 % ; S 8.99 %. 

mWW. :C 5 6. 8 7 % ; H 4 . 1 4 % ; C 1 10. 28%; F 10. 

4 4%; S 9.0 5%. 

mt&W 3 i : 2- [6- (t -^;i/^^5 1 ;i/'>u;v^-^-» - l- [ (4-g 
nn7x-;i/) ^Tj/jwjij -l, 4 -py;v^u^<y^y 

[0 0 8 1 ] 
[ft 3 9 ] 




[0 0 8 2] 
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^#2 0 0 1 -3 9 5 7 0 1 ^ 

*ifcfl!5 , T?#&*lfc2- [ (4-^nD7i->) X;U7^-;i/^^;i/] -1,4 
-^7;i/^n^>-^> (0. 94 g, 3. lmmol) & b^^> (30ml) 
IzmML. 5- (t -7~*)W*^)Vi/V;i*3r*s) -l-s<ytt J -;b (i. 
lml, 4. 6mmol) Mi/7^f h'J-n-^f ;i/^^*7> ( 

1. Og, 4. lmmol) &il!*.fctk T;i/^>#H^,T, HlWM 

74- : »m^^;i/= 15:1) fCT5fit$gU #ta^#J (1. 4 g 

, 8 7%) ^^WltlTffc. 

IR(ATR) v : 2 9 2 9, 2856, 1583, 1496, 1325, 11 

5 1, 1 0 8 8, 8 3 5, 7 7 5, 7 5 4, 6 2 9 cm" 1 . 

1 H-NMR (4 0 0MHz, CDC 1 3 ) 8:0. 01 (6H, s), 0. 8 

6 (9H, s), 1. 18-1. 60 (6H, m), 2. 04-2. 17 (1H 
, m), 2. 38-2. 50 (1 H, m), 3. 54 (2H, t, J = 6. 1H 
z) , 4. 53 (1H, dd, Jail. 5, 2. 7Hz), 6. 78-6. 8 
8 (1H, m), 6. 93-7. 03 (1 H, m), 7. 20-7. 30 (1H 
, m), 7. 38 (2H, d, J = 8. 5Hz), 7. 53 (2H, d, J = 8 
. 5Hz) . 

MS (m/z ) .: 5 0 3, 505 (M + + H). 

mM&l 3 2 : 6- [ (4-»nP7i-;i/) -6 - (2, S-V~7 

^D7x-;i/) - 1 -/\3rUV -;v 
[0 0 8 3] 
Cffc4 0] 




OH 



[0 0 8 4] 

2-16- (t -^;i/^^^;i/S/U;i/^-=¥>» - l- [ (4 n n7x-;i/ 
) xjs,m—As] s\*ct/ji,l -l, 4 -Vyjistru^yify (o. 70g, l. 4 
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mmol) &rh7tFn77> (30ml) JCtgjBU ^TCtfhy^f 
;bT>^-^A7;i/^-U Fo^h^t: Kn77>il (l. 0M, 4. 2ml. 
4. 2 mmol) £#IJx., mUlZX 1 B#H33i# b tc 0 KfoWLKik (1. 0ml) 

& in x. £ mm & ft£ j±m§ u t b n r=. mmm ^i/y^;^n7h^7 

4- (^3rV> : ^x^;i/= 3 : 2) CT^tiSU a<&®#:&#£: 0 #£>*i£: 
&&mfaZ^*r-y'>lZTm&l>, ^fB-fbl^ (0. 4 7g, 8 6%) 

jtt& : 9 8 -9 9'C. 

,IR (ATR) v : 3 5 7 5, 2929,1495, 1279, 1146, 10 
.82, 1014, 833, 752, 627, 541, 4 6 7 cm" 1 . 

1 H-NMR (4 0 0MHz, CDC 1 3 ) 5:1. 18-1. 62 (7H, m 
), 2. 04-2. 18 (1H, m), 2. 40-2. 53 (1 H, m), 3. 

59 (2H, dd, J = ll. 5, 6. 4Hz), 4. 52 (1H, dd, J = 

11. 5, 2. 7Hz), 6. 78-6. 88 ( 1 H, m) , 6. 94-7. 0 
4 (1H, m), 7. 20-7.30 (1 H, m), 7. 38 (2H, d, J = 

8. 4Hz), 7. 53 (2H, d, J = 8. 4Hz). 
MS (m/z) : 3 8 9, 3 9 1 (M + + H) . 
TtM-frffiU :C 1 8 H x g C 1 F 2 O 3 S LT 

SHH :C 5 5. 6 0 % ; H 4 . 9 2 % ; C 1 9. 12%; F 9.77 
% ; S 8.2 5%. 

:C 5 5. 3 8 % ; H 4 . 7 5 % ; C 1 9. 09%; F 9.81 
% ; S 8.3 4%. 

3 3 : 2- [1- [ (4-»DD7x-;i/) XJVfc — %/ $ p /\ap >> ;y 

]-i, 4-^7;i^^-n^<>^> 

[0 0 8 5] 
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Ut 4 1] 



F J0cp 



CI 



[0 0 8 6] 

6- [ (4-^DD7i-Jl/) -6- (2, 5-i;7;i/tn7i^ 

- (2 0 0mg, 0. 514mmol)^hM> (20 



2. 0 7mmol) Srin^fe*, 7;i/:l>#B^T> 4 BmftJ|ft*ffiLfe. MiS 

fo*^*vy/mt**isy\zTmwh. m^(9 7m g , 51%) 

: 1 3 7 - 1 3 9 °C. 
IR(ATR)v:cm - 1 . 29 3 3, 2862,1495, 1309, 11 
4 4, 1 0 8 2, 8 8 5, 8 1 4, 7 5 0, 6 1 9, 5 5 9, 4 6 4 cm" 1 . 
X H-NMR (4 0 0MHz, CDC1 3 ) 8:1. 10-1. 4 5 (3H, m- 
), 1. 61 (1H, dm, J = 12. 0Hz), 1. 81 ( 2 H, br d, 
J=13. 4Hz), 2. 09 (2H, br t, J = 13. OHz), 2. 5 
5-2. 95 (2H, m), 6. 84 (1H, ddd, J = l 2. 2, 9. 0, 
4. 9Hz) 7. 00-7. 11 (2H, m), 7. 36 (2H, s), 7. 3 
6 (2H, s) . 

MS (m/z) : 3 8 8, 3 9 0 (M + + NH 4 ) . 
fbmfrffiM :C 18 H 17 C1F 2 0 3 S£LT 

mmm:C 5 8. 3 0%;H 4. 6 2 % ; C 1 9. 5 6%;F 10. 2 
5% ; S 8.6 5%. 

mWte:C 58. 01%;H 4. 49%;C1 9. 58%;F 10. 3 
5% ; S 8.8 2%. 



ml) KmML, $ 



hV-n-^JV^^jH^y (5 0 0mg, 
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Mmm 3 4 : 2- [1- [ (4-^DD7x-/l/) Xfl/fr — JU] - 3- ( 2 - g 
[0 0 8 7] 



[0 0 8 8] 

^M5 7?#e>tifc2- [ (4-^nn7i^;i/) -1, 4 

-i?7;i/tn^>1f> (5 2 0mg, 1. 72mmol) ^f;i/X> (30ml 
) izmmh. 2- (2-\f-;i7t*i/2ih3ri/) 3L#J-)]s (0. 2 7 0ml, 



mg, 2. O7mmol) T;i/df >#a^T, 2 4HWl||b 

MSM&Sm^ 2- (2 -¥-JV**ci/3i b*c*s) 3i$;-Jl (0. 17 
Oml, 1. 2 5 mmo 1 ) R&t/T J *?~Vy h'J-n-^f 
(3 0 0mg, 1. 2 4 mmo 1) S^Ux.^^ T^:? >#H^CT, 12W 

^77^f- (s\*Vy : Wm^JV= 7 : 1) KTSfitlgU e-fe@^^#fc 0 
#k*lfc6&a#£/\^>{CTSfc#U ^ia^^/ (14 0mg, 2 0%) £ 

m& : 5 5-5 6'C. 

IR(ATR) v : 2 9 2 7, 2877, 1621, 1496, 1323, 11 
9 8, 1 1 4 4, 1 0 8 4, 1 0 1 2, 8 2 9, 7 5 2, 6 3 3, 5 4 2, 4 6 
9 c m~ 1 . 

1 H-NMR(400MHz, CDC 1 3 ) 8 : 2. 20-2. 35 (1 H, m 
) , 2. 7 0- 2. 8 5 (1 H, m) , 3. 28 ( 1 H, td, J = 9. 5, 4 
. 6Hz), 3. 4 0-3. 5 0 ( 1 H, m), 3. 5 4 - 3. 6 8 (2 H, m 
), 3. 71 (2H, t, J = 4. 6Hz), 3. 99 ( 1 H, d d , J = 6. 



lit 4 2] 




2. lOmmol) 
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012 0 0 1-3 9 5 7 0 1 ^ 

7, 2. 1Hz), 4. 14 (1H, dd, J = 14. 3, 2. 1Hz), 4. 
81 (1H, dd, J = 10. 9, 4. 0Hz) , 6. 41 (1H, dd, J = 
14. 3, 6. 7Hz), 6. 84 ( 1 H, td, J = 9. 0, 4. 4Hz), 
6. 94-7. 04 (1 H, m), 7. 18-7. 30 (1H, m), 7. 39 
(2H, dm, J = 8. 3Hz), 7. 56 ( 2 H, dm, J = 8. 3Hz). 

MS (m/z) : 4 1 7, 4 19 (M + + H) . 

ThmfrffiU :C lg H ig ClF 2 0 4 SilLT 

IHi : C 5 4. 7 4 % ; H 4 . 5 9 % ; C 1 8 . 5 0 % ; F 9 . 11 
% ; S 7. 6 9 %. 

MMU : C 5 4. 5 4 % ; H 4. 46%; CI 8. 46%; F 9.02 
% ; S 7. 8 1 %. 

mmm 3 5 : 2- [3- c (4-^pp7x-;i/) ^jv^-m -3 - (2, 5 

[0 0 8 9] 
Ufc4 3] 




[0 0 9 0] 

2- [1- [ (4-^D D7I-JI/) x;i/7^~;i/] -3- (2 - tf— ^/*dpS/x 
b*ri/) ^ntf;i/] -1, 4 -^^;U^-p^>if> (12 3mg, 0. 295m 
mol) (10ml) KmMh. ^ - V )V^y ^)^ym—7^m 

® (2. Omg, 0. Ollmmol) ^MXtc^ mUlZT 4&mMWLfe a 

y-yKTm&l,, (8 0mg, 70%) 

: 4 1 - 4 6°C. 

I R (AT R) v : 3 4 6 7, 2943, 1495, 1315, 1149, 10 
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8 6, 1 0 6 1, 8 2 9, 7 6 2, 5 2 1 cm - . 

1 H-NMR(400MHz, CDC1 3 ) 5:1. 78-1. 80 (1 H, m 
), 2. 22-2. 36 (1 H, m) , 2. 75-2. 88 (1 H, m), 3. 
20-3. 40 (2H, m), 3. 42-3. 52 (1 H, m), 3. 57-3 
. 73 (3H, m), 4. 81 (1H, dd, J = l 0. 9, 3. 8Hz), 6 
. 84 (1H, td, J = 9. 0, 4. 4Hz), 6. 9 4 - 7. 0 4 ( 1 H, 
m) , 7. 2 2 - 7. 3 0 (1 H, m) , 7. 39 (2H, dm, J = 8. 4H 
z), 7. 55 (2H, dm, J = 8. 4Hz). 
MS (m/z) : 3 9 1, 3 9 3 (M + + H) . 
jKmftffiM :C 17 H 17 ClF 2 0 4 ShbT 

&ffHB :C 5 2. 2 4 % ; H 4 . 3 8 % ; C 1 9 . 0 7 % ; F 9.72 
% ; S 8. 2 0%. 

:C 5 2. 1 2 % ; H 4 . 3 6 % ; C 1 9 . 1 1 % ; F 9.86 
% ; S 8.3 2%. 

MMM 3 6 : 2 - [ [ (4 - j?pp7x3) (i/^p/\^->;v) 
-l, 4 -i?7;i7tw<isi£ y 

[0 0 9 1] 



[0 0 9 2] 

HSgM5^#e>ti^2 - [ (4 -^nn y^-jv) x)Vfc—jv**j\s] -1, 4 

-^7MD^>€> (24 0mg, 0. 7 9 3mmol) l:h^X> (20m 
1) Kmfflh. VVU^*^ J -)\, (0. 11 ml, 1. Ommol) 
/^^•Uy NU-n-^;i/^^3jN7> (2 5 0mg, 1. Ommol) 

*VJ-)V (0. 22ml, 2. lmmol)SO!i/T^f^> h'J-n- 



[ft4 4] 
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0#2OO 1-3 9 5 7 O1 ^ 

^>;i//Js^^^> (5 0 0mg, 2. 0 8mmol) SriP^fe^ T;i/df>#H 

^'J^^l/^DTh^^?^- : 3 0 : 1 ) KXWML 

, #£>;ft£&&ia#;£/\:^>{CT^U «(8afc<£& (1 8 

8mg, 6 2%) &S»*i:Lt#fc a 

: 107-109 V. 

IR(ATR)v:2927, 2858, 1495, 1240, 1138, 1 0 
8 0, 8 74, 8 3 1, 7 9 6, 7 5 0, 7 0 8, 6 1 5, 5 4 8, 5 0 7, 4 
6 9, 4 4 4 cm -1 . 

1 H-NMR (400 MHz, CDClg) 8:0. 92-1. 08 (1 H, m 
), 1. 08-1. 22 (1 H, m), 1. 2 2-1. 50 (3 H, m), 1. 

60-1. 75 (3 H, m), 1. 75-1. 88 (1 H, m), 2. 37 (1 
H, br d, J = 12. 5Hz), 2. 4 8-2. 6 2 ( 1 H, m) , 4. 4 
4 (1H, d, J = 7. 6Hz), 6. 68-6. 80 (1 H, m), 6. 86 
-6. 95 (1H, m), 7. 30 (2H, dm, J = 8. 6Hz), 7. 38 
-7. 52(1 H, m), 7. 49 (2H, dm, J = 8. 6Hz). 
MS (m/z) :4 0 2, 4 04 (M + + NH 4 ). - 
7nMlfi:C 19 H ig ClF 2 0 2 Si:lt 

MWU :C 5 9. 2 9%; H 4 . 9 8 % ; C 1 9. 21%; F 9.87 
% ; S 8.3 3%. 

mmm. : c 5 9 . 1 1 % ; h 4 . 9 3 % ; c 1 9 . 1 8 % ; f 9.82 

% ; S 8. 4 9%. 

^*E«3 7 : 2- [6-yn^E-l- f (4-»aP7x-;i/) 7.)^-)^ /\ 
*cS/nA -1, 4 -VyjbyHruKyH y 
[0 0 9 3] 
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[0 0 9 4] 

6 0%ift^iftth'J^A (1 5mg, 0. 3 8mmol) Sf h5tKn7 

(iomi) &b\zmby\z.TmMms^n%frtc.z~ 1(4-9 

no7i-;i/) - 1 , 4-Vy^n^y^iy (lOOmg 

, 0. 3 3 0mmol) ZMitfc* ^WL^mWCX 3 0&®MWLfc^ 1, 
5-^n^^> (O.'lOml, 0. 7 4mmo 1) 5:Mfe 0 
M^IZX 3 0P^#bfe#, *#-RCT 6 0 %^ffi7jc^b^- h y ?A (15mg 
, 0. 3 8mmol) ^{CT 1 5 ftffiMW L 1, 

(0. 10 ml, 0. 74mmol) mfc. 

mmnw&. mBmrnLxm^nr^mmm^^v^^^^u^b^^y^- 

^>:Wxf;V=l 0:1) CTWiSL, 

^5r^\^-y->iCT^b, mmiti$® (5 1mg, 3 0%) ^B^M^HlyXn 
St/ft : 7 7-7 9"C. 

IR (ATR) v : 2 9 3 7, 1495, 1147, 1084, 1014, 89 

3, 8 3 3, 7 9 5, 7 5 2, 7 0 8, 6 2 7, 5 5 9, 5 3 6, 4 6 5 cm - 
1 

1 H-NMR (400MHz, CDClg) 8:1. 20-1. 35 (2H, m 
), 1. 37-1. 55 (2 H, m), 1. 74-1. 88 (2H, m), 2. 
05-2. 20 (1 H, m), 2. 40-2. 53 (1 H, m), 3. 34 (2 
H, td, J = 6. 6, 1. 3Hz), 4. 51 ( 1 H, d d , J-ll. 5, 
2. 7Hz), 6. 83 (1H, td, J = 9. 0, 4. 6Hz), 6. 94- 
7. 04 (1H, m), 7. 20-7. 30 (1H, m). , 7. 38 (2H, d 
, J = 8. 7Hz) , 7. 53 (2H, d, J = 8. 7Hz). 
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I 0#2OO 1 -3 9 5 7 O1 ^ 

MS (m/z) : 4 6 8, 470 (M + + NH 4 ) . 
7&R&tiite :C 18 H 18 BrClF 2 0 2 S^LT 

mmW. : C 4 7. 8 6 % ; H 4. 02%;Br 17. 6 9 % ; C 1 7. 
8 5 % ; F 8 . 4 1 % ; S 7 . 1 0 %. 

H«fi : C 4 7. 8 0 % ; H 3 . 8 3 % ; B r 17. 6 7 % ; C 1 7 . 
8 6 % ; F 8. 65%; S 7.25%. 

##12 : 4 - (t --f+frV-y ji— ;i/^u;i/^-^r>» - l 1 

[0 0 9 5] 
MU4 6] 




[0 0 9 6] 

1, (1 0. 0g, 9 6. 0 mmo 1 ) fttf-f ^ £V-A 
(6. 6g, 9 6. 9mmol) IN, N-^fjl/^ArU' (2 0 0ml 

) C»#U MTtctt-^f;i/?nn^7x-;i/^7> (2 5. 2ml, 9 
6. 4 mmo 1 ) §iTbfe„ »T*FT#L £jfc*&MJCT 2 B|ffl&#Lfc. 

nvh^77-f - (AW:»ixf;i/=5 : 1) KITWSSU ®IBfb##l ( 
3 2. Og, 9 7%) IMWitbtifc, 

IR(ATR) v : 3 3 5 0, 2929, 2856, 1427, 1105, 82 

2, 7 3 9, 6 9 8, 6 0 9, 5 0 1 cm" 1 . 

1 H-NMR (400MHz, CDC 1 3 ) 8:1. 05 (9H, s), 1. 1 
9 (3H, d, J = 6. 3Hz), 1. 46-1. 72 (4 H, m), 2. 02 
-2. 08 (1H, m) , 3. 69 (2H, t,.J = 6. OHz), 3. 78- 

3, 90 (1H, m) , 7. 3 0- 7. 5 0 (6 H, m) , 7. 62-7. 88 
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(4H, m) . 
MS (m/z) : 3 4 3 (M + + H) . 

3 8 : 2- [5- ( t -^JVis^si—jlsi/V fr***/) -1- C (4 - 
^Dn7x-ii/) - 2 - t^jy^y^ji] - i , 4 -yyjvyfu^ 

yjfy (J5ftft3 8-AMW3 8-B) 
[0 0 9 7] 



[0 0 9 8] 

^JfeM 5 Tffbtifc 2 - [ (4-^nn7x^;i/) -l, 4 

-^•7;b^-p (0. 94g, 3. lmmol) £ h;^oi> (30ml) 

c»»u 4- (t-7"f ;i/^7x-;v^'j;i/t^^) - l l 

7-/1/(1. 4 0g, 4. lmmol) Wi/7/^fU> hU-n-^ 
•fc^-fc^y (1. Og, 4. lmmol) £#0X.£^ T;nr>#H*T, 2 0 
raMMMbfe. fiJ««fc*?Mk isTJ*?V> MJ-n-^*X*5 
> (1. Og, 4. lmmol) &iD^.fe^, T^dT>#H^,r> 3Qmi 

(AW:itxf^=6 0 : 1) &CT¥tigU =Hf3M'l£#; 3 8 - A 

mmm ( o . 7 1 g , 37%) lt, «gBMf£# 3 8 - b < 

iffffiffi) (0. 4 5g, 2 3%) &j»|fiM«ill/T#fe. 
HSfls; 3 8 - A 

IR(ATR)v:2931, 2858, 1495, 1322, 1149, 11 
0 9, 1 0 8 8, 1 0 1 2, 8 2 2, 7 5 2, 7 0 0, 6 1 3, 5 0 3, 4 8 8 
,4 6 9 cm - 1 . 

1 H-NMR(4 00MHz, CDCI3) 5:1. 02 (9H, s), 1. 0 
9 (3H, d, J=6. 8Hz), 1. 26-1. 42 (1 H, m), 1. 50 



[fli 4 7] 




°ta cl 6 
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0#2OO 1-3 9 5 7 O1 ^ 

-1. 80 (3H, m) , 2. 7 4 -2. 8 6 ( 1 H, m) , 3. 64 (2H, 
t, J = 5. 7Hz), 4. 51 (1H, d, J = 5. 6Hz), 6. 78 (1 
H, td, J = 9. 1, 4. 6Hz), 6. 90-7. 00 (1 H, m), 7. 
30-7. 48 (8 H, m), 7. 50-7. 58 (3 H, m), 7. 60-7 
. 7 0 (4 H, m) . 
MS (m/z) : 6 2 7 (M + + H) . 
3 8 - B 

IR (ATR) v : 2 9 3 1, 2 8 5 8, 1 4 9 5, 1 1 4 7, 1 1 0 7, 1 0 

8 8, 8 2 2, 7 5 2, 7 2 9, 7 0 0, 6 1 3, 5 5 9, 5 0 3, 4 7 1 cm 
- 1 

1 H-NMR (4 00 MHz, CDClg) 8:0. 94 (9H, s), 1. 0 
0-1. 20 (1H, m) , 1. 37 (3H, d, J = 6. 8Hz), 1. 40 
-1. 64 (3H, m) , 2. 6 0-2. 74 ( 1 H, m), 3. 48-3. 6 
0 (2H, m), 4. 43 (1H, br d, J = 9. 3Hz), 6. 69 (1 
H, td, J = 9. 0, 4. 4Hz), 6. 8 4 - 6. 9 3 ( 1 H, m), 7. 
24-7. 45 (9 H, m), 7. 48 (2H, d, J = 8. 6Hz), 7. 5 
2-7. 6 2 (4 H, m) . 
MS (m/z) : 6 2 7 (M + + H) . 

3 9 : 5- [ uy^-;i) -5 - (2, 

;i/tn7x^;i/) -4 -*?-;i>- 1 

[0 0 9 9] 
[ft 4 8] 




[0 10 0] 

il«3 8t'#e>tlfc2- [5- (t -7 r ?')lV7x.—JV*/V -1- 

[ (4 — 9 u viy x. ~)l>) - 2 3- jiKy -1, 
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#2001- 



3 9 5 7 0 1 




JV^UKy^y (Mffi#:3 8-A) (7 10mg, 1. 13mmol) ^ 
(20mi) izmmh. 7kftTlzr7yfc7km-¥V i?y (O. 6 4 ml 

aw* (20ml) ^^^m-^^^Tttmb, mmmitiNm. 

:iix^=2 : 1) {CT*flSU *^gf^£#£ 0 # 
btlfe^?^%$:/s^-9->{CT@#:fl:b, IIBf^ft (2 8 3mg, 64%) 

MA : 8 4-8 6TC. 

IR(ATR) v : 3 3 6 7, 2937, 1496, 1138, 1084, 10 
5 1, 1 0 1 2, 8 2 9, 7 5 4, 7 2 9, 7 0 8, 6 2 1, 5 6 1, 5 3 2, 
4 7 1cm -1 . 

1 H-NMR (4 00 MHz, CDCI3) 8:1. 07 (3H, d, J = 6. 

8Hz), 1. 40-1. 85 (5H, m), 2. 75-2. 90 (1 H, m) 
, 3. 6 4 -3. 7 5 (2H, m), 4. 54 (1H, d, J = 6. 6Hz), 

6. 77 (1H, t d, J = 9. 0, 4. 4Hz) 6. 9 0- 7. 0 0 ( 1 H, 
m), 7. 33 (2H, d, J = 8. 4Hz), 7. 43-7. 60 (1 H, m 
) , 7. 5 1 (2H, d, J = 8. 4 Hz) . 
MS (m/z) : 3 8 9, 3 9 1 (M + + H) . 

Ttm&ftm :c 18 H lg ciF 2 o 3 stiT 

mmm. ■ c 55. 6 0 % ; h 4 . 9 2 % ; c 1 9 . 1 2 % ; f 9.77 

% ; S 8.25%. 

mmm-.C 5 5. 4 2%;H 4. 83%;C1 9. 10%;F 9. 85 
% ; S 8.3 0%. 

mmmA O : 5- [ (4-^PP7i-;i/) -5 - (2, 5-^7 

;i/tn7xz;i/) - \-Ky% j 

(0 10 1] 
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[ft 4 9] 




[0 10 2] 

^JSM3 8T?#&*lfc2- [5- (t— 7* fl,*? - 1 - 

[ (4-?nn7i-^/) - 2 -l, 4-py 

WD^f> (»3 8-B) (4 5 0mg, 0. 7 17mmol) 
J*^P> (10ml) izmmh. *7frTlCT7yfb**-lfUS?> (0. 4 1m 
1) fc»TLfc. »T**T*, £ftKfc£*ICT14l»MIIJtL&. fiftttCtt 
ftMW* (2 0ml) SriDAfe^ ^x^;i/x~^;i/iCT»m b, «M«blN 

H^tMWi&A^r^VfCtaML, *3Btf;-£<» (1 9 4 mg, 7 0% 

) &eM*ibt#fc t 

: 6 7 - 6 9r. 

IR(ATR) v:3537, 2933, 2868, 1481, 1308, 12 
7 9, 1 24 0, 1 1 4 4, 1 0 7 8, 8 2 2, 8 0 2, 7 5 4, 7 1 2, 6 6 
5, 613, 544, 469c m~ 1 . 

1 H-NMR (400MHz, CDC 1 g ) 8 : 1. 08-1. 22 (1 H, m 
), 1. 23 (1H, t, J = 5. 2Hz), 1. 36 (3H, d , J=6. 8 
Hz), 1. 45-1. 70 (3 H, m), 2. 67-2. 80 (1 H, m) , 

3. 50-3. 65 (2H, m), 4. 45 (1H, d, J = 8. 3Hz), 6 
• 73 (1H, td, J = 9. 0, 4. 6Hz) 6. 8 8- 6. 9 7 (1 H, m 
), 7. 31 (2H, d, J = 8. 8Hz), 7. 3 4 - 7. 4 8 ( 1 H, m) 
, 7. 4 9 (2H, d, J = 8. 8Hz) . 
MS (m/z) : 3 8 9, 3 9 1 (M + + H) . 
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TXiMfrffiU :C 18 H ig ClF 2 0 3 Si:L/T 

MWiM :C 55. 60%;H 4. 92%;C1 9. 12%; F 9. 7 7 
% ; S 8.2 5%. 

mmm:C 5 5. 48%;H 4. 84%;C1 9. 01%;F 9. 76 
% ; S 8.32 %. 

^*6«4 1 : 2- [5-^p^e-i- [ (4-^nn7xz;b) - 
2 -i, 4 -^7;i/^-n^>-g> 

[0 10 3] 



[0 10 4] 

mMM3 9-e#e>;ft£5- [ *)V&=-;i] -5- (2, 

5 -^^;i^^-n^a:n;i/) -4 1 / (2 9 0mg, 0. 

7 4 6mmol) M'HIW (2 9 0mg, 0. 8 7 4 mm o 1 ) SJfttf;* 

(8ml) lC»j»U *#&CTJI^T. hU7xr;i/^7-f> (2 3 0 
mg, 0. 8 7 7mmol) (2ml) JC^bfe^M^r^Tb 

fe D ^t^t^, Btmmz&mzT 3 Bmmwhfr 0 Bif&mizwMibmm (29 

Omg, 0. 8 74mmol) StfMi7x-;i/^7^> (23 0mg, 0. 

8 7 7mmo 1) fc^TJCTflD;*.. H^£S?g{CT 6 B$fflgft& Lfc„ Rj&M 

i^=l 5 : 1) jCT^Sgt, flfEttl§?% (3 3 lmg, 9 8%) *&&m 

IR(ATR) v : 2 9 6 6, 1495, 1321, 123 8, 1147, 10 

8 8, 1 0 1 2, 7 8 9, 7 5 2, 7 2 9, 7 1 2, 6 1 3, 5 5 9, 5 3 6, 
4 7 1 cm~ 1 . 

1 H-NMR (400 MHz, CDClg) 6:1. 07 (3H, d, J = 6. 



lit 5 0 ] 




•F 
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8Hz), i. 4 6- 1. 6 0 (1 H, m) , 1. 77-2. 11 (3H, m) 
. 2. 74-2. 90 (1 H, m), 3. 41 (2H, t, J =6. 7Hz), 
4. 49 (1H, d, J=6. 6Hz), 6. 78 (-1H, td, J - 9 . 1, 
4. 6Hz), 6. 90-7. OOJlH, m) , 7. 33 (2H, d, J = 8 
• 7 Hz) , 7. 45-7. 60 ( 1 H, m) , 7. 52 (2H, d, J= 8. 
7Hz). 

MS (m/z) : 4 5 1 , 4 5 3 (M + + H) 

^ MM4 2 : 2- [5-^n ^E-l- f (j^DDTx^) XJVfr^l - 

2-^^;bA:>^;i/] -l, 4 -V^jy^u^y^y 

[0 10 5] 
[ft 5 1 ] 

[0 10 6] 

Safe«4 0Tf#&n&5- C (4-irnn7r^) -5- (2, 

5-^7WD7x=*) -4-^^^-l-^^^y (1 vOmg, 0. 

4 3 7mmol)St)5EgMli(17 0mg I 0. 6 4 8mmol) fefift^ 

(smi) izmmu ymizxmwr. h>j7x-;^7o (135 

mg, 0. 5 15mmol)MA, H^Sr^MlCT 1 4 K>|Rfft# Ufe D fijtS 
SftCIBAfb&jfc (1 7 Omg, 0. 4 3 7mmol)Mh'J7i-Ma7^ 
>(135mg, 0. 515mmol) WTTOlI^ S**SillCT8 

mmmw l t=. 0 Kmm & mmm^ l t # e> Mt&m® stj/y^^nvb^ 
^-f- (a*»>swi^-io : i) izxmmu HUM (192m 

I R (AT R) v : 3 0 9 1 , 2966, 1496, 1296, 1246, 11 
4 2, 1 0 8 0, 8 8 9, 8 3 9, 7 5 4, 7 1 0, 6 2 7, 5 5 3, 5 1 3, 
471cm~ 1 . 
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* H-NMR (4 0 0MHz, CDC 1 g) 8:1. 18—1. 31 ( 1 H, m 
) . 1. 3 7 (3 H, d, J = 6. 8Hz) , 1. 5 0- 1. 7 0 ( 1 H, m) 
. 1. 7 8- 1. 9 2 (2H, m) , 2 . 6 2- 2. 8 0 ( 1 H, m) , 3. 2 
0-3. 40 (2H, in), 4. 44 ( 1 H, d, J= 8 . 5Hz), 6. 73 

(1H, td. J = 9. 0, 4. 5 Hz) 6. 8 8 - 6. 9 8 ( 1 H, m) , 7 
. 3 0 (2H, d, J = 8. 6Hz), 7. 3 0- 7. 5 0 ( 1 H, m) , 7. 
49 (2H, d, J = 8. 6Hz). 
MS (m/z) : 4 5 1 , 4 5 3 (M + + H) . 

mmi4 3 : 2- [I - f (Wpp^JH gUkj^] -g-^n,- 
5- *y±M -1, 4-g;-7J M - n *2/-gy f»4 3-A 

3-r-> ~ ~~ 

[0 10 7] 
lit 5 2 ] 

[0 10 8] 

-1, 4-i>^;^n^>if> (3 2 5mg, 0 
• 719mmol) fttf*jgff4 2 T*# &*ifc 2 - [5-^n^-l- [ ( 4 - 

^ D7x ^ -2-^^>^] -i, 4-s;™rn« 

(185mg, 0. 4 10mmol) &fh7tK D 75> (2 5ml) 
CiWU ^ hU * A ***N**F (16 0xng, 2. 2 8mffi ol) ft* 

: 1) fcT»«U *Mtt#4 3-A (i 8 5mg, 3 9 %) £4* 

6tt«*fcLT, *fi*tt*4 8-B (18 6mg, 3 9 %) 

i 

88 ffliE#2 0 0 3 -3 0 0 5 8 9 2 
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Mtt#4 3-A 

IR(ATR) v:2916, 1493, 1321, 1238, 1146, 10 
88, 1012, 789, 752, 712, 613, 559, 536, 469c 

1 H-NMR (4 0 0MHz, CDClg) 8:1. 08 (3H, d, J = 6. 
9 Hz) , 1. 40-1. 54 (1 H, m), 1. 55-1. 85 (3 H, m) 
, 2. 10 (3H, s), 2. 50 (2H, t, J = 7. 2Hz), 2. 75- 
2. 90 (1H, m), 4. 51 (1H, d, J = 6. 1Hz), 6. 78 (1 
H, td, J = 9. 1, 4. 4Hz), 6. 90-7. 00 (1 H, m), 7. 
33 (2H, d, J = 8. 6Hz), 7. 45-7. 60 (-1 H, m), 7. 5 
2 (2H, d, J= 8. 6Hz) . 
MS (m/z) : 4 1 9, 4 2 1 (M + + H) . 

HRMS (FAB) :C ig H 22 ClF 2 0 2 S 2 (M+ + H) thX 

mmm : 4 1 9 . 0 7 1 8 

III : 4 1 9 . 0 7 3 3 
3 -B 

I R (AT R) v:2952, 29 20, 1493, 1308, 1232, 11 

7 6, 1 1 4 9, 1 0 9 0, 8 2 7, 7 5 0, 6 2 9, .5 9 0, 5 5 7, 5 3 2 
, 4 7 2 cm" 1 . 

1 H-NMR (4 00MHz, CDClg) 8:1. 10-1. 30 (1H, m 
), 1. 37 (3H, d, J = 6. 6Hz), 1. 5 0 - 1. 6 5 (3 H, m) 
, 2. 03 (3H, s) , 2. 3 0- 2. 5 0 (2 H, m) , 2. 64-2. 7 

8 (lHi m) , 4. 44 ( 1 H, d, J = 8. 6Hz) , 6. 73 ( 1 H, t 
d, J = 9. 0, 4. 5Hz) , 6. 8 6- 6. 9 8 (1 H, m) , 7. 30 ( 
2H, d, J = 8. 6Hz), 7. 34-7. 46 (1 H, m), 7. 48 (2 
H, d, J = 8. 6Hz) . 

MS (m/z) : 4 1 9, 4 2 1 (M + + H) . 

HRMS (FAB) :C 19 H 22 C1F 2 0 2 S 2 (M + + H) HhX 
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4 19. 0718 
MMM : 4 1 9 . 0 7 1 5 

4 : 2- Ci- [ (4-j?nn7x-;i/) zjutH^ji/} -2-**;v- 
5- (^f ;bx;i/7^~;i/) ^y^-jvl -l, 4 -v^jv^u^y-^y 

[0 10 9] 



[0 110] 

Hli4 3T'H^fe2- El — C (4-^na7i-^) -2- 
*3\>i/-5- -l, a -V? )\s*uKyi£y (Mffi-ffc 

43- A) (1 8 0mg, 0. 43 Ommo 1) ^mt^^Uy (10ml) {C 
*^TCT3-^nnil«If» (89mg, 0. 5 2mmo 1) . 

U %>fJl? D7 h^^^^r - (f&fl:*^L/> : *Z J-)\,= 4 0 : 1) tCTWSS 
L^m-it^m ( 1 7 2 m g , 9 2%) 

IR(ATR)v:2920, 1495, 1317, 1279, 1238, 11 
46, 1086, 1036, 829, 789, 752, 712, 615, 5 59 
, 4 7 i cm - * . 

i K-NMR (4 0 0MHz, CDC 1 g) S : 1. 00-1. 10 (3H, m 
), 1. 50-1. 75 (1 H, m) , 1. 78-2. 10 (3H, m) , 2. 
60 (1. 5H, s), 2. 60 (1. 5H, s), 2. 65-2. 90 (3H 
, m) , 4. 50 (1H, d, J = 7. 6Hz), 6. 77 (1H, td, J = 
9. 2, 4. 4Hz) , 6. 9 0 - 7. 0 0 (1 H, m) , 7. 32 (2H, d 
, J = 8. 5Hz), 7. 40-7. 60 (1 H, m), 7. 5 0 (2H, d, 
J = 8. 5Hz) . 

MS (m/z) : 4 3 5, 4 3 7 (M + + H) . 

9 0 ffiSE#2 0 0 3 - 3 0 0 5 8 9 2 



0#2OO 1 -3 9 5 7 O1 ^ 

HRMS (FAB) :C 19 H 22 C1F 2 0 3 S 2 (M + + H) fcLt 
SflMt : 4 3 5 . 0 6 6 7 
HUffi : 4 3 5 . 0 6 5 5 

H»J4 5 : 2- [1- C (4-^nD7i-;i/) -2-^;!/- 
5- (**J IX&74 zlju) -1, 4-$;7^p/<>-g> 

[0111] 
lit 5 4 ] 




[0 112] 

M0t«4 3T?#&n&2- [l- [ (4-^nn7x-;b) -2- 
**7i/-5- -l, 4 -^^;i/^-n^>-g> (Mtt# 

43-B) (1 7 5mg, 0. 41 8mmo 1) fef&tf;.* ^ > (10ml) tC 
»*U *5^TlCT3-jrnna$AfS (8 7mg, 0. 5 0mmol)*i 

MDYhy77^ - (^ffc^^U> : **7-;i,= 4 0 : 1) {CTf|| 

^(H8mg, 6 5%) S^iftbTifc. 
g&& : 107-112 

IR (ATR) v : 3087, 2 9 4 3, 1 4 9 6, 1 3 1 5, 1 2 4 2, 1 1 
78, 1149, 1088, 1028, 829, 731, 623, 584, 53 
8, 4 5 7 cm" 1 . 

1 H — NMR (4 00MHz, CDClg) 5:1. 15-1. 40 (4H, m 
), 1. 45-2. 00 (3 H, m), 2. 50-2. 85 (3 H, m), 2. 
54 (3H, s) , 4. 46 (1H, d, J = 8. 1Hz), 6. 78 ( 1 H, 
td, J = 9. 0, 4. 7Hz), 6. 90-7. 00 (1 H, m), 7. 32 
(2H, d, J = 8. 4Hz) , 
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0#2OO 1-3 9 5 7 O1 ^ 

7. 3 5 -7. 5 0 ( 1 H, m) , 

7. 4 9 (2H, d, J = 8. 4Hz) . 

MS (m/z) : 4 3 5, 4 3 7 (M + + H) . 

TBfg^flHB :C i9 H 2l C1F 2°3 S 2 i:l/t 

: C 5 2 . 4 7 % ; H 4 . 8 7 % ; C 1 8 . 1 5 % ; F 8.74 
% ; S 14.74 %. 

: C 5 2. 4 4 % ; H 4 . 8 5 % ; C 1 8 . 1 7 % ; F 8.79 
% ; S 1 4. 6 3 %. 

Mt&W 4 6 : 2- [l- [ (4-^n uy^-jv) x;i/7tN-;i/] - 2 -^;i/- 
5- - l , 4 - Vy )v^tuKyM y 

[0 113] 
[-ft 5 5] 




[0 114] 

^J6W4 4T?f»&*lfc2- [1- [ (4 - ^ n n7xn;i/) XJl/jfcn/l,] -2- 

*^;i/-5- (**;i^)V7 j n;i/) Ky^jv] -i, ±-V7 tuJru^yMy 

(7 6mg, 0. 18mmol) (5ml) ICSgjBU 2K?£TJC 

T3-^nDlSMi (3 6mg, 0. 21mmol) fcfl&2.fctfc, gSiCT 

2 i$ia8t# b o £ ttjEftftg o r » e> ti & s/ y * y /i/ ^ n t N y 

^^-f - (&fb*^V> : *#y-;i/=l 0 0:1) ICTW8BU !0EJItt«tt^ 

rnznfr. mzftfc&nn&m^*p^ji^-T)v/Mit*^i;yKTWifr 

ftU (6 1 mg, 77%) Sa«hLT#fc 0 
gft,& : 115-117 "C. 

I R (ATR) v : 3 0 7 8, 2 9 3 7, 1 4 9 3, 1 3 1 1, 1 2 8 6, 1 2 

3 0, 1 1 5 1, 1 1 3 6, 1 0 8 6, 8 3 1, 7 5 4, 7 2 9, 7 1 2, 6 2 
3, 54 2, 5 1 9, 4 7 1, 4 5 9 cm -1 . 



9 2 
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H-NMR (4 0 0MHz, CDClg) 8:1. 03 (3H, d, J = 7. 
1Hz), 1. 60-1. 80 (1 H, m), 1. 85-2. 20 (3 H, m) 
, 2. 70-2. 90 (1 H, m), 2. 94 (3H, s), 3. 07 (2H, 
t, J = 7. 8Hz), 4. 49 (1H, d, J = 7. 8Hz), 6. 76 (1 
H, td, J = 9. 1, 4. 5Hz), 6. 9 0 - 7. 0 0 ( 1 H, m) , 7. 
32 (2H, d, J = 8. 5Hz)', 7. 3 5- 7. 6 0 (1 H, m) , 7 . 4 
9 (2 H, d, J = 8. 5 H z) . 

MS (m/z) : 4 5 1, 4 5 3 (M + + H) . 

Tti^fHi : C 19 H 21 ClF 2 0 4 S 2 £bT 

MWiM : C 5 0 . 6 1 % ; H 4 . 9 6 % ; C 1 7 . 8 6 % ; F 8.43 
% ; S 14.22%. 

: C 5 0. 5 7 % ; H 4 . 7 4 % ; C l 7 . 8 5 % ; F 8.58 
% ; S 14.25%. 

mmm 4 7 : 2- c 1 - c (4 -tun? ^-jd ~ 2 -^^jy- 

5- ^y^-jii -1, 4 - Vyfl/X-wty-g y 

'[0115] 



[0 116] 

mmm* 5T*mz>n&2- ci- c (4-^nn7x^) ^j^-m -2- 

(^f;i/x^7-f — ;v) ^y^;vl -1, 4 ~y? ^JtuKyg y 
(6 6mg, 0. 15mmol) %i&fc*?-Uy (5ml) &C?t#?U ft&TlZ 
X 3 -?UUj&£M^m (3 2mg, 0. 19mmol) ZtiQUf^ mUKX 

3 mmmwht=. B Rmm^mmmm^xm^^fc^m^ty v Awn?h y 

rryj- (mttrisy : *&;~)V=1 00:1) fCT^U &&®fa1tm 



[ft 5 6] 
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i(52mg, 7 6%) &0fi^tLT#fc„ 
MM. : 142-144 °C. 

IR(ATR) v:3082, 2937, 1495, 1317, 1290, 12 
3 4, 1 1 5 1, 1 1 3 0, 1 0 9 2, 8 3 1, 7 6 9, 7 5 4, 7 3 1, 7 1 
2, 6 2 5, 5 4 4, 5 2 5, 5 0 3, 4 7 2, 4 4 9, 4 1 7 cm -1 . 
1 H-NMR (4 0 0MHz, CDClg) 8:1. 15-1. 40 (1H, m 

), 1. 32 (3 H, d, J = 6. 6 Hz) , 1. 40-2. 05 (3 H, m) 

, 2. 65-3. 10 (3H, m) , 2. 88 (3H, s) , 4. 46 (1H, 
d, J = 7. 1Hz), 6. 77 (1H, td, J = 9. 1, 4. 6Hz), 6 

. 90-7. 00 (1 H, m), 7. 32 (2H, d, J = 8. 4Hz), 7. 
3 5- 7. 5 0 (1 H, m) , 7. 49 (2H, d, J = 8. 4Hz). 

MS (m/z) : 4 5 1 , 4 5 3 (M + + H) . 

5xiM^M :C ig H 21 ClF 2 0 4 S 2 i:bT 

: C 5 0. 6 1%;H 4 . 6 9 % ; C 1 7 . 8 6 % ; F 8.43 

% ; S 14.22 %. 

mmW. :C 5 0. 4 8 % ; H 4 . 5 9 % ; C 1 7. 93%; F 8.57 
% ; S 14.09 %. 

4 8 : 4 - [ (4 -^nD7x-;i/) -4 - (2, . 5-^7 

;i/tD7x-;i/) -r h^ti Fp 

[0 117] 



[0118] 

^SfeM5T*#fetlfe2 - [ (4-^nn7i-jl/) ^l/^^t/*^;!/] -1, 4 

-pyjiTtuKy^y (1. pg, 3. 3 0mmol) h^t: Kn ( 

7 0ml) (CigU - 7 S-ClCTn-^^WJ^A^^I^^ (1. 5 



[ft 5 7] 
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^ 0#2OO 1 -3 9 5 7 O1 ^ 

7M, 5. 3ml, 8. 3mmol) SiTtfc. »Ti&Tlfe, 7 8 

"CCTlO^ra^b, S&tC^TlCTS O^Wfll^bfc. MiSMtC- 7 8°C 
JCT 2-^n=ElfM-f;V (0. 5 .5 ml, 3. 9 mmo 1 ) £M T U ffi 
T*tF7tfe, 1 4WIHfrtM*T£»K:#»l/fe. HjStfC* (2. Oml) %JH*.fc 

^ntf;i/X— 5^l//&ffc*^U>KTSfc?£U MMfr&tt (3 1 7mg, 2 6% 

) &aft»*fcL/T#fe. 

Iftj^ : 1 5 7 - 1 6 0°C. 

IR(ATR) v : 2 .9 6 6 , 2862, 1496, 1309, 1188, 11 
4 9, 1 0 8 6, 1 0 1 2, 8 9 9, 8 4 1, 8 0 8. 7 5 0, 7 1 0, 6 2 9 
, 5 9 2, 5 6 9, 5 3 6, 5 1 5, 4 7 1 cm" 1 '. 

1 H-NMR (400MHz, CDClg) 8:2. 40-2. 80 (4 H, m 
), 3. 32 (2H, t, J = 12. 5Hz) , 4. 02 (2H, d t , J=l 
1. 8, 3. 3 Hz) , 6. 82-6. 95 (1 H, m), 7. 05-7. 17 
(2H, m) ,. 7. 3 8 ( 2 H, s) , 7. 3 9 (2H, s) . 
MS (m/z) : 3 7 3, 3 7 5 (M + + H) . 
fcMfttitW. :C 17 H 15 ClF 2 0 3 Si:LT 

mmm:C- 5 4. 7 7%;H 4. 06%;C1 9. 5 1%;F 1 0.. 1 
9 % ; S 8.6 0%. 

: C 5 4. 5 5 % ; H 4 . 0 0 % ; C 1 9. 69%; F 10.3 
3 % ; S 8.6 4%. 

9 : 5- [ (4 an y^—)\s) >wi/7ft- -5- (2, 5-^7 
;i/ta7x-^) i - tf p u 2>^2kjj±j^kir: h 

[0 119] 



9 5 
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[it 5 8 ] 
0=S=0 0 




CI 

[0 12 0] 

mMM2 9T#e,tife5- [ ^/i,*-^] -5- ( 2 , 

5-i;7Mn7x-;i,)-l-^^-;K3 9 o m g ) 1 . 0 4 mm o-l 
) l/> (6mL) »h'Jxf^7^ (152aL, 1. 09m 

mol) , ZJzTfiru»mm--hn7x=LX, (220mg, 1. 0 9 mm o 

1) li^T2 4^Hjf#L£ 0 M/«M£MfU ffi$gtf>5- [ (4- 

^ nn71 -^ -5- (2, 5-i;7MD7x-^) 

4--hn7i-^ (7 5 9mg) #e>;ft£fflag5- 

[ (4-^nn7i^) x^-^] -5- (2, 5-i/7;wn7x^) 

4-rhn7x-;V *Mt-h(2 6 8mg) ftftft^ux 
4mL) |C**U hij!W^(76. 7 i* L, 0. 5 5 1mmol), 
**t*KuWy (4 6. 0*L, 0. BBlmmol) ftMfct, ififl 

*a*T?JBc*»L&. *v%t?, nm (m s so 4 ) h, «»8Lfco #e.*i&» 

§«*Ei/'JM^5A^nvh^7-f- (4 0% 
) T»»U (12 8mg, 7 4%) IrlMMti: bt#fe 0 

I R CATR) v : 3 0 8 6, 2954, 2875, 1689, 1583, 14 
9 6, 1 4 2 3, 1 3 2 1, 1 1 7 6, 1 1 4 7, 1 0 8 4, 1 0 1 2, 8 7 4 
. 75 2, 53 6, 4 6 7 cm" 1 . 

1 H — NMR (4 0 0MHz, CDCI3) 8:1. 2 6 - 1. 3 8 (2H, m 
> , 1. 5 4- 1. 7 3 (2H, m) , 1. 7 8- 1. 9 0 (4 H, m) , 2. 
0 9-2. 2 0 (1 H, m) , 2. 4 2-2. 5 2 (1 H, m) , 3. 19-3 
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. 40 (4 H, m), 3. 96-4. 05 (2H, m), 4. 52 ( 1 H, dd 
, J=ll. 5, 2. 7Hz), 6. 83 (1H, td, J = 9. 1, 4. 4H 
z) , 6. 94-7. 01 ( 1 H, m) , 7. 21-7. 28 (1H, m), 7 
. 38 (2H, d, J = 8. 6Hz) , 7. 52 (2H, d, J = 8. 6Hz) 

MS (m/z) 4 7 2 (M + + H) . 

HRMS (FAB) :C 22 H 24 C1F 2 N0 4 S (M + + H) £LT 
mmW. : 4 7 2 . 1 1 6 1 
frffiW. : 4 7 2 . 1 1 2 4 

3 :4- -;v 

[0121] 



[0 12 2] 

ftftmWT. 4 - (**JV?-*) - 1 (1. 0 1 g, 8. 4 0 mm 

o 1) <Dmt*?-is> (l oomi) -PnuM^M^M (3. 0 4 g 

, 17. 6mmol) feftj*, ^T2 0HrWLfe o ^0,1$T£5»^ ^ 

~JV:mt^9-Uy (=1 : 20) ^mgPJ: U ^f2ft^% (1. 21g, 9 5% 
) ^^MMtl^Ut#rc 0 . 

IR(ATR) v : 3 4 9 4, 2931, 2877, 1457, 1413, 12 
82, 1122, 1054, 1029, 966, 827, 765, 5 18, 46 
2 c m~ 1 . 

1 H-NMR(4 00MHz, CDClg) 8:1. 55-1. 91 (3H, m 
), 1. 91-2. 11 (2H, m), 2. 92 (3H, s), 3. 09 (2H 
, t, J = 7. 9Hz), 3. 72 (2H, t, J = 6. 1Hz). 



[ft 5 9 ] 



HO 



0 
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MS (m/z) : 1 5 3 (M + + H) . 

4 : 4- j - - 1 -^j? 7 

[0 12 3] 

[{be o] 




[0 12 4] 

*#»#PT, 4- - 1-79 S-fl, (4 6 5mg, 3. 87mm 

ol) Cfh7tKn77> (15ml) ,&J;tf7fc (3ml) <Z> 
a^^m^-NU^A (1. 24g, 5. 8 0mmol) ifej&D;*., tST21. 5 

h3i®JC#b& 0 «t*«BI^ h U ^ A 

fcfau : mtz^isy (=i : io) *ffias«fcy*ffiffc-£«f (1 6 

om g , 30%) ^mn^w^mthxm^ 

IR (ATR) v:3 3 6 9, 2937, 2867, 1658, 1 4 5 2, 14 
1 1, 1 0 54, 1 0 0 6, 9 4 1, 6 9 4 cm" 1 . 

1 H-NMR (4 00 MHz, CDC 1 g ) 5:1. 40-1. 55 (1 H, b 
r), 1. 68-1. 83 (2H, m), 1. 93-2. 08 (2H, m), 2 

. 92 (3H, s) , 3. 09 (2H, t, J = 7. 9Hz), 3. 72 (2H 

, t, J = 5. 5Hz) . 

MS (m/z) : 1 3 7 (M + + H) . 

mmm 5 0 : i-gpn-4- ^yp)^^)^—}^) KyUy 
[0 12 5] 



9 8 
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^#2 0 0 1 -3 9 5 7 0 1 ^ 

[fljei] 

a, 



o=s=o 




CI 



[0 12 6] 

4-^Da^t*^;i/7^ith'J^ (3 0 6mg, 1. 54mmol) 
fei^^O^Vl/^n^ F (0. 18ml, 1. 54mmol)Sn-^;-^ 
(15ml) {C^A, 7 01CtCt5ltW#lfc o iMfc^fib 

fc#U ^^-tf> :f»r^;i/ (=8:1) ^ffi§|SJ;ymfBfb^#f (2 9 9 mg 
, 7 3%) .^MfttTifc. 
St^, : 147. 5-148. 5 TC. 

IR(ATR) v:3060, 3029, 2994, 2942, 1583, 15 
7 1, 1 4 9 2, 1 4 7 5, 1 4 5 4, 1 3 9 6, 1 3 1 1, 1 2 9 4; 127 
4, 1 1 4 7, 1 0 8 7, 1 0 1 4, 9 7 7, 9 1 7, 8 3 1, 7 7 3, 7 5 7 
, 69 6, 642, 532, 4 6 2 cm" 1 . 

1 H-NMR (400 MHz, CDClg) S:4. 31 (2H, s), 7. 2 
3-7. 38 (4 H, m), 7. 38-7. 46 (2H, m), 7. 49-7. 
5 8 (2 H, m) . 

MS (m/z) : 2 6 7 (M + + H) . 

5 1 : 1 -jruu-4 - (5 -*^;i/x;t/7ft-;i,- 1 -y^-jvKy^-jy 

) Xjlfc — JV^yif y 
[0 12 7] 
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o=s=o 0 



CI 

[0 12 8] 

l-fnn-4-K>^to) WvOOmg, 0. 3 3 7mm 
ol) , #%«3T?#64ifc4- U^*;^-,!,) -l-^^y- ;l/ (6g 
mg, 0..4 5 8mmol)fij;tJt W ^U> N'J-n-^^7-f 
> (233mg, 0. 965mmol) <Z> h /I/X> .( 2 0ml) & r ;i/ :J> 

2:1) tttttt J: »j (4 4mg, 3 3%) ft BftHfci: l,T#fc. 

: 151-152 tJ. 

I R (AT R) v : 2 9 3 7, 2 8 6 7, 1 5 7 7, 1 4 6 7, 1 3 9 6, 1 3 
1 9, 1 2 7 0, 1 2 0 3, 1 1 4 7, 1 0 8 7, 1 0 5 8, 1 0 1 4, 9 6 2 
. 8 4 2, 8 0 2, 7 5 5, 6 9 6, 6 3 2, 5 6 5, 5 3 0, 4 7 4, 4 2 0 
cm 1 . 

1 H — NMR (4 0 0MHz, CDC 1 3 ) 8:1. 3 4 - 1. 5 2 (2 H, m 
) . 1. 7 9 - 1. 9 7 (2H, m) , 2. 13-2. 2 8 <2H. m) , 2. 
4 5-2. 5 8 (1 H, m) , 2. 8 6 (3H, s) , 2. 8 9 -3. 0 0 (2 
H, m) , 4. 0 1 (1H, dd, J- 11. 2 , 3. 9Hz) , 7. 0 8 (1 
H, d, J = 8. 1Hz), 7. 22-7. 47 (8H, m). 

MS (m/z) : 4 0 1 (M + + H) . 

^:C 18 H 21 C10 4 S 2 i:U 

mmm:C 5 3. 9 2%;H 5. 28% ;C 1 8. 84%;S 16 0 
0%. 

:C 5 3. 9 2%,-H 5 . 2 1 % • C 1 9 . 0 5 % ; S 15.8 
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8%. 

[0 12 9] 
Hfc 6 3 ] 

X 

0=S=0 



CI 

[0 13 0] 

WJ5ot#^4-^nn-i - (^vs^MMh^) (12 

2mg, 0. 4 5 7mmol) , *#«4tfff.Hfe4 - Uf^7-f^ 
) -1-^;-^/ (81mg, 0. 5 9 5mmo 1) &j:Tft/7S *&l/y 
MJ-n-^X70(221mg, 0. 9 1 6 mm o 1 ) (D bJVuy ( 
15ml) »*fc7*:J>#H*T2HWttH»«Ufc. fiJS 

e6i^^^;i,x-f;i/iyS^b, *IBft*<fe (2 0 nig, 1 1 %) £ 

9 8. 5-9 9. 5°C. 
IR(ATR) v : 2 9 3 5, 2856, 1575, 1473, 1455, 13 
9 2, 1 3 0 9, 1 2 7 6, 1 1 4 3, 1 0 8 1, 1 0 1 6, 9 4 6, 8 2 9, 
7 9 4, 7 5 5, 6 9 4, 6 2 4, 5 6 3, 5 2 0, 4 6 4 cm" 1 . . 
1 H — NMR (4 0 0MHz, CDClg) 8 : 3 2-1. 5 0 (2H, m) , 

I. 70-1. 90 (2H, m), 2. 15-2. 28 (1H, m), 2. 45 
-2. 70 (2H, m) , 2. 52 (3H, s) , 4. 02 (1H, dd, J = 

II. 4, 3. 8Hz), 7. 05-7. 12 (1H, m), 7. 20-7. 4 
7 (8H, m) . 
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' 0^2 0 0 1 -3 9 5 7 0 1 ^ 

MS (m/z) : 3 8 5 (M + + H) . 

tb*#*t : c 18 H 21 cio 3 s 2 tbr 

SIHS : C 5 6 . 1 6 % ; H 5 . 5 0 % ; C 1 9. 21%; S 16.6 
6%. 

: C 5 6. 0 3%;H 5 . 3 7 % ; C 1 9 . 2 9 % ; S 1 6 . 6 

9 %. 

5 3 : 1- CI - [ (4 -tuuy^-ji) xfrft-M -5 - 
x;i/fr_;i/) - 2 - y;v^u kyU y 

[0 13 1] 
Ht 6 4 ] 

o=s=o 0 

0 

CI 

[0 13 2] 

4-jrnn^>W^Kth'J^ (2 03mg, 1. 02mmol) 
^2-7;i/tn^>WD^K(124/tL, 1. 02mmol)&n- 
-f*J-to (5ml) KMX, 7 OTCJCTSBWBSIffbfc. ^S*7?^SP«, fg 

iLfc » M§:^y^ntf;i/x-f;i/{c«ie^ (i i i mg ) * m 

&^T% »&tlfcefi»* (35mg) , ##M3t#f>tlfe4- (*^;i/X;i/ 
- l-^;-;i/ (3 8mg, 0. 2 5 0mmol) ^i^^T;^^ 
is> F5-n-^fMX7-f> (60mg, 0. 2 4 6 mm o 1 ) <Z> h;i/X 
> (10ml) »*&T/HT2/#H*T1 7. BttlftMRSKlfe. SMl?* 

JSffU ^*2/:»»x*;i, (=1:1) ttffiff J: »j*ffift*ftfcB6Hft ( 
4 6mg) £ LTfffco 
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Bfcj& : 167-168 TC. 

IR(ATR). v: 2 9 4 8, 2867, 1614, 1579, 1 488, 14 
5 5, 1 3 9 6, 1 3 1 9, 1 2 9 0, 1 2 6 8, 1 2 3 0, 1 1 9 9, 1 1 4 
9, 1 1 2 6, 1 0 8 5, 1 0 1 4, 9 6 2, 8 2 9, 7 9 2, 7 6 7, 7 5 2 

, 713, 628, 572, 532, 495, 458, 430cm -1 . 
1 H-NMR(400MHz, CDClg) 8:1. 38-1. 52 (2H, m 

), 1. 80-1. 9 8(2 H, m) , 2. 16-2. 29 (1H, m), 2. 

48-2. 60 (1 H, m) , 2. 87 (3H, s), 2. 96 (2H, t, J 

= 7. 9Hz), 4. 55 (1H, d d , J = 1 1 . 0, 4. 2Hz), 6. 8 
5 (1H, td, J = 9. 1, 1. 1Hz), 7. 17-7. 39 (4H, m) 

, 7. 43-7. 58 (3 H, m). 

MS (m/z) : 4 1 9 (M + + H) . 

TtM&VfC i 8 H 20 ClFO 4 S2^bT 

mWsm : C 5 1. 6 1 % ; H 4 . 8 1 % ; C 1 8 . 4 6 % ; F 4.53 
% ; S 15.31%. 

^Mffi:C 5 1. 6 5%;H 4. 74%; CI 8. 3 3%; F 4. 50 
% ; S 15. 2 0%. 

^ffiM5 4 : !-[!-[ (4-^PD7ii;i/) XJVfc—Jll -5 - 
[0 13 3] 



[0 13 4] 

4-^nn^if>x;b7>f>itMJ'>A (2 16mg, 1. 09mmol) 
fc«fct*3 -7J\s*U<<yi?Jl'7u $ K (1 3 6 n L, 1. 0 9mmol)£n- 



Ute 5] 
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7*;-Jl (5ml) fcfli*., 7 0XJK:T5*W«#PUfe. « 
WLfc. ^l^i>W^ D ^x-f;Kct»iB^ (2 0 8mg) *« 

*VXTJ, (5 9mg) , ##«8.T?#6*ifc4- (**JIXJV 

-1-Zf*;-Jl (6 5mg, 0.4 2 7mmo 1) fcJctfS/T J 
U> hy-n-^Mx7O(100 mg , 0. 414mmol)(Z)h;b 
(10ml)MS:7^#B^T2 9. 5^»^bfe 0 

-IC#U A>**>:»*x*/b (=2 : 3) «ffi*£U*|Ub**fc&&Btt 
(7 1 mg) £ LT#fc D 

: 116 — 117 ID. 

I R (ATR) v:29 4 2, 2875, 1590, 1469, 1394, 13 
1 7, 1 2 9 5, 1 2 7 0, 1 2 4 1, 1 2 0 1, 1 1 4 5, 1 0 8 3, 1 0 1 
2, 9 6 4, 8 7 5, 8 4 0, 7 9 8, 7 6 9, 7 5 2, 7 0 5, 6 8 6, 6 3 
4, 5 9 2, 5 4 1, 5 3 0, 5 1 2, 4 9 1, 4 6 4 cm -1 . 
1 H — NMR (4 0 0MHz, CDC 1 g) 8:1. 34 — 1. 52 (2H, m 
> . 1. 78-1. 99 (2H, m), 2. 09-2. 22 (1 H, m), 2. 
41-2. 56 (1H, m), 2. 81-3. 03 (2H, m), 2. 88 (3 
H. s), 4. 01 (1H, dd, J=ll. 2, 3. 9Hz), 6. 83 (1 
H, d, J = 7. 6Hz), 6. 90 (1H, d, J = 9. 3Hz), 7. 0 3 
(1H, td, J = 8. 1, 2. 2Hz), 7. .23 ( 1 H, td, J = 7. 9 
, 6. 0Hz), 7. 32-7. 50 (4 H, m). 
MS (m/z) : 4 1 9 (M + + H) . 

7Si^f:C 18 H 20 ClFO 4 S 2 i:bT 

Stfi : C 51 ' 61% ;H 4. 81%;C1 8. 31%;F 4 . 53 
% ; S 15.31%. 

mmm:C Bl. 68%;H 4. 72%;C1 8. 31%;F 4. 52 
% J S 15.30%. 



10 4 



ffi§E# 2003-3005892 





001—395701 



5 5 : 1- [1- [ (4 -^DD7i^) XA/ft-frl -5 - 
[0135] 



CI 

[0 13 6] 

4-^Dn/^f>x;i/70^th';-?A (183mg, 0. 921mmol 
)feitf4-7Wn^Wn5K(H2/ t L, 0. 9 21mmol)£ 
(5ml) KMX, 7 ORCKIT 6 l»|BI«#PLfc. gfi£T??MPffc 

»ttfUfc„ ^^^y^ntr^x-^fCT^LQ-fe^ (15 0mg) £ 

fcV^T?, ?#<D*lfc6-fe$&5fc (5 7mg) , ##«3T?#e,tlfe4~ 

- 1 J (6 2mg, 0. 4 0 7mmo 1) IB^VY J 

\sy hy-n-7*fM^7^> (9 7mg, 0. 4 0 0mmol) (0^1 

y (iomi) ts«&r/i/=r>#H»Ti 7iimiMi*aHftLfc. 

U : (=2:3) ftffltf £ »J*I*fr&tt&B&iaft (5 8 

mg) tbtffe. 

: 141-142. 5°C. 
IR(ATR) v:2937, 2865, 1606, 1577, 1508, 14 
6 7, 1 3 9 4, 1 3 1 7, 1 2 9 2, 1 2 7 0, 1 2 3 6, 1 1 4 7, 1 1 2 
6, 1 0 8 5, 1 0 1 4, 9 6 2, 8 3 8, 8 2 5, 7 5 5, 7 2 1, 6 2 6, 
5 7 4, 5 5 3, 5 1 4, 4 8 2, 4 5 5 cm -1 . 

1 H-NMR (4 00MHz, CDCI3) 8:1. 35-1. 50 (2H, m 



[ft 6 6 ] 
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), 1. 80-1. 97 (2H, m), 2. 09-2. 21 (1H, m), 2. 
43-2. 56 (1 H, m), 2. 88 (3H, s) , 2. 90-3. 00 (2 
H, m), 4. 01 (1H, d d, Jail, 2, 3. 9Hz), 6. 97 (2 
H, t , J = 8 . 5Hz), 7. 03-7. 11 (2H, m) , 7. 36-7. 
4 8 (4 H, m) . 

MS (m/z) : 4 1 9 (M + + H) . 
Ttmftffim :C 18 H 20 ClFO 4 S 2 ilbT 

mmm c 5 1 . 6 1 % ; h 4 . 7 4 % ; c 1 s . 4 6 % f 4.53 

% ; S 15.31 %. 

: C 51. 74%;H 4. 7 4 % ; C 1 8. 28%;F 4. 53 
% ; S. 1 5. 3 6%. 

5 6 : 2- [l- C (4-^dd7x-;v) 
2rj*^;i/-i, 4 -^^;i/^-p/sc>jf> 

[0 13 7] 



[0 13 8] 

^Ht#a^T, TKStft:?- h U (12mg, 0. 3 0mmol) <£>N, N->^ 
^f;^M75FWI (2. 0ml) (c, ^iCT^M5T*#^tl^2- 

C (4 - tun? -1, 4-^^;^n^>^> ( 

82. 8mg, 0. 27mmol) &MlO^F«Uf Co ^CD^JC, 

^^>^^X;U^^-h (2 8. lmg, 0. 2 7mmol) £ 
&c 3 0 #iajg|fs bfco H^^cI^^tK^ h y ? (10ml) $rio^ 



[ft 6 7] 




o=s=o 
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U m&fc&m (3 6mg, 3 8%) *&&m<*£VTWto 
ttj& : 128-129 °C. 

IR (ATR) v : 1 4 8 9, 1315, 1234, 1147, 1078, 82 
9 c m~ 1 . 

1 H-NMR (400MHz, CDClg) 8:2. 47 (3 H, s), 5. 2 

2 (1H, s), 6. 88 (1H, m), 6. 97 (1H, m), 7. 13 (1 
H, m) , 7. 4 1 (2 H, m) , 7. 6 0 ( 2 H, m) . 

MS (m/z) : 173 (M + -S0 2 Ar) . 
TfiSSdtMfrll : C 14 H 1 1 ClF 2 0 2 S 2 i:LT 

: C 4 8. 2 1 % ; H 3 . l 8 % ; S 18. 39%;C1 .10. 
.1 6% ; F 10. 8 9%. 

: C 4 8. 4 l % ; H 3. 28%; S 17. 8 8 % ; C 1 10. 
4 1 % ; F 10. 5 7%. 

5 7 : 2- [l- [ (4~ $ UU7 n-JV) ^JVfc-JV] - 1 

>L±2kziL» -4-^7^D^>^ 
[0 13 9] 



[0 14 0] 
: 8 4 - 8 5°C. 

IR(ATR) v : 1 4 9 2, 1319, 1149, 1086, 8 2 5 cm" 1 

• 

1 H-NMR (4 0 0MHz, CDC 1 3 ) 5:5. 53 (1H, s) , 6. 9 
1 (1H, m), 7. 01 (1H, m), 7. 23-7. 31 (4H, m), 7 



Ut 6 8 ] 
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^ 0#2OO 1 -3 9 5 7 O1 ^ 

. 35-7. 40 (4 H, m), 7. 65 (2H, m) . 
MS (m/z) :235 (M + -S0 2 Ar). 
Thmfrffim : C 19 H 13 ClF 2 0 2 S 2 i:LT 

ft If lit :C 5 5. 5 4 % ; H 3 . 19%; S 15. 6 1 % ; C 1 ' 8 . 6 
3 % ; F 9 . 2 5%. 

MWW. :C 5 5. 5 0 % ; H 3 . 1 8 % ; S 15. 5 1 % ; C 1 8.4 
0 % ; F 9.0 3%. 

5 8 : KypJl [ (4-j/DD7x-Jl/) XJltis-)];- (2, 
)l*U7 JlJVsi*-h . 

[0141] 
Ut 6 9 ] 

o=s=o 0 




CI 



[0 14 2] 

KyV)h (15 1mg, 1. Ommol) Of h5tKD77> 

(0. 4ml) (C, * (1. 0ml) , # □ n ^<>1f -f h U 

^A(19 9mg, 1. Ommol). 2, 5-i?7Mn^>X7;i/ft K ( 

142m g, 1. Ommol), Hg^ (0. 2 4 ml) Srijok. HJ5S«S: 1 9 B£ 

X. t£@£^$t. $ ^C^x^I/rn-^WCT^^U ^IB-ft:^r#? (2 5 1 
mg, 5 1%) £f§fc 0 

IL#, : 1 8 3 - 1 8 4°C. 

I R (AT R) v: 1 7 2 6, 1518, 1495,1 319, 1230, 11 
4 7, 8 3 1 cm -1 . 

1 H — NMR (400MHz, CDClg) 8:5. 53 (1H, s), 6. 9 
1 C1H, m), 7. 01 (1H, m), 7. 23-7. 31 (4H, m), 7 
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. 3 5 - 7. 4 0 (4 H, m) , 7. 6 5 (2H, m) . 
MS (m/z) : 2 7 5 (M + -S0 2 Ar) 

5 : C^yJlJk 2, 5 -^7;^D7xlJl/7j; U h 



[0 14 3] 




[0 14 4] 

2, 5-i?7Wa7x^7^j^(l84mg, 1 mmol) , n -7*;- 
J]y (10 4ml, lmmol), N, N-^W^tfy^ (8 6mg, 0 
. 3mmol) (10ml) |c, flBft»BftT*«lCT372/ 

^nAdp>>^3Rj?>f5 K( 2 0 6mg, 1. 0mmol)SMtl7W 

«#bfe a Rj&m^mmrmm^ «asiomi©A^>-*;x^x-f 

A (4 : 1) 5 SM&MffiMlbfc. »«fc5,y* 

WD7h^7^- : »»xg\n/= 5 : 1) t'iSlt, =g£SBfc 

^(24 2mg, 8 8%) ^#fc 0 
: 4 5 - 4 6°C. 

I R (ATR) v : 1 7 1 2, 1641, 1305, 1167, 692cm -1 

• 

1 H-NMR (4 0 0MHz, CDC 1 3 ) 6:5. 24 (s, 2 H) , 6. 5 
4 (d, 1H, J = l 6. 4Hz), 7. 03 (m, 2 H) , 7. 18 (m, 1 
H), 7. 37 (m, 5H) , 7. 77 (d, 1H, J=l 6. 4Hz). 
mmm 5 9 : C<>V2k 3- (4-jrnn7x-^^»^) -3- (2. 5 

-^7;i/tn7xXA) ^ntf^fr- h 

[0 14 5] 
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[0 14 6] 

2, 5-i?7Mn7i-^7^yi/-h (108mg, 0. 3 9m 
mol) £4 U (57mg, 0. 39mmol) COf h 

7tFn7^> (iomi) mmmm^rmmzTTi-zf+frv^vi* 
<?><\3cvymm (l. 57m, o. 05mi) *mx. lmmmwi^t^ Bij&m 

;i/x-^;i/ (=10:1) mmmzmmwrnvfe. ^v^t% #e>*i£a?t£*# 

(1 Oml) IZ^MV. 7k (1. Oml), T^^E — ^AUi/^EU^^^ 
& (5. Oml) „ 3 0%iim^7K** (2 ml) fc^STjEfOX-T 4 8 mmMW 

Lfr. Rmm^mm^jv (somi) T^mvtmz, 7ktmm&m.*T»&< 

ftf-B^Zi/V D7 h 7*5-74 - (/\dpi?-> : Sf^:r^;i/= 8 : 1) 7? 

^LT^SBfc-&#7 (3 3mg, 19%) £#£ 0 

: 1 2 7 - 1 2 8°C. 
IR (ATR) v : 1,7 3 4, 1498, 1317, 12 1 1, 1170, 11 
4 9, 74 8 cm" 1 . 

1 H-NMR(400MHz, CDCI3) 8 :3. 12 (dd, 1 H, J=l 
0. 4, 16. 8Hz), 3. 48 (dd, 1H, J =4. 4, 16. 8Hz) 
, 4. 98 (d, 1H, J = 12. OHz) , 5. 02 (m, 1 H) , 5. 03 

(d, 1H, J = 1 2. OHz), 6. 79 (m, 1H), 6. 81 (m, 1H 
) , 7. 1-7. 2 (m, 3 H) , 7. 2 3 (m, 3 H) , 7. 3 8 (d, 2 H 
, J = 8. 4Hz), 7. 52 (d, 2H, J = 8. 4Hz). 
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7n*^«fH :C 22 H 17 ClF 2 O 4 S'-0. 5 H 2 0 £: 

MfWM : C 5 7. 4 6 % ; H 3 . 9 1 % ; S 6 . 9 7 % ; C 1 7 . 70 

% ; F 8.2 6%. 

HftHB C 5 7. 6 0 % ; H 3. 89%; S 7 . 0 2 % ; C 1 7.83 

% ; F 8.3 1 %. 

MS (m/z) : 4 5 0 (M + ) . 

HRMS (EI) :C 22 H 17 C1F 2 0 4 S (M + ) hhX 
MWtW. : 4 5 0 . 0 5 0 4 
HMIt : 4 5 0 '. 0 4 9 6 

HJ(s#! 6 o : 2- [l- [ (4-^nD7x-^) xjj/jvgjj/] - 2 

[0147] 
[ft 7 2] 




0=S=0 

0 

CI 

[0 14 8] 

2T?#P,tlfe 1 - [ (4-^QD7il^ -1- (2, 

5-y7Mn7i-^) - 3 J -)V<DM%£&MS%d (9 1 . Omg, 

0. 2 1 8mmo 1) 0&{t**ls> (4ml) JgJRK:. £St#H»T 0 TCJCfc 
V%T h'JlW5> (36. 4/41, 0. 26 2mmo 1) , 
MVK^n'J K (1 8. 6^ 1, 0. 2 4 0mmol) l^fct, 0°C^2 

, KM (MgS0 4 ) »!SILfc 0 »6tifc»?S£&2/a-hS/U*y^^A 
^n^h^^7-r-lC#L/, ^t>:|»xf^ (=3:1) *§ffig|5£^J±^ 

mi) jcifjBtfe, r;i/^r>«c^T, -7 8°cicfcvM:> n-^yf9A (1 
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. 5 7 M/\=3f 0. 12 7ml, 0. 2 0 0mmol) &#0;*.fetfe, - 

#U S£j&l (MgS0 4 ) , mmisfc #6*lfe3S««:*£ES/yA^A9A^n 
(8% T*M8L*IB'fb-&<fo (4 8. 1 

mg, 5 6%) 

IR(ATR) v : 2 9 2 9, 2925, 2858, 1 585, 1496, 13 
17, 1250, 1176, 1146, 1090, 1014, 889, 827, 
7 9 6, 7 6 0, 7 1 5, 6 0 2, 5 6 5, 4 7 8 cm" 1 . 
1 H-NMR (400MHz, CDCI3) 8:0. 43 -0. 62 (1 H, m 
), 0. 83-0. 95 (3 H, m) , 1. 1 3- 1. 70 (7. 66 H, m) 
, 1. 8 2 - 1. 9 3 (0. 3 3 H, m) , 1. 9 9 (0. 3 3 H, dd, J = 
9. 8, 5. 4Hz), 2. 0 7 (0. 6 6 H, dd, J = 9. 8, 5. 9H 
z), 2. 26-2. 40 (1 H, m), 6. 74-6. 84 (1 H, m), 6 
. 91 (1H, td, J = 9. 0, 4. 4Hz), 6. 9 8- 7. 0 5 (1 H, 
m) , 7. 13 (0. 66H, ddd, .J = 8. 6, 5. 6, 3. 2Hz), 7 
. 3 5- 7. 5 0 (4 H, m) . 
MS (m/z) 3 9 9 (M + + H) . 

H RMS (FAB) : C 2 0 H 2 2 C 1 F 2 O 2 S. (M + + H) HVX 
&3Ht : 3 9 9 . 0 9 9 7 

mmm •. 3 9 9 . 1 0 0 6 

MMW 6 1 : t—f+fr 3- [ (4 -»DD7x^) XJVfc^J}/] -3 -(2 

. , 5 -Vyjuituy ji— ;i/)^n hf^-^-- h 

[0 14 9] 
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[0 15 0] 

7;i/=r>#H&T* -7 8icfcfcVA-c, mMW 5 2 - [ (4-*nn 

- 1 , 4 - 7 /l/:fn (3. 0 3 g, 1 

0. Ommo 1) (DP* h (50ml) iCn-^'Jf ( 

1. 5 7M/s^f>»«, 7. 0 1ml) £$rF«> T#iaL 
fee #C^T% 7 8T}&Ci«fr$PU ~7 U ^WWl t - )l (1. 4 8m 
1, 10. Ommol) &fln*.&|fe* gffiT? 3 t$|gT3t& b fc. jKJS*8?fcJC|&?«tfi 

Tfc. feAot|i?iiAJft*-esfe^ofe. ftft (Mgso 4 ) «l 

3:1) tctfu ^cv^-e^p,^^©^:^^^-^^ J: U If^H btHB-ftl^ 
(3. 3 0g, 7 9%) ZM&WfoiLLTm&o 
mM : 14 0. 5-142. 0°C. 

IR (ATR) v : 3 0 7 4, 2983, 1722, 1585, 1496, 14 
2 7, 1 3 9 6, 1 3 6 9, 1 2 7 5, 1 2 5 7, 1 2 1 5, 1 1 4 2, 1 0 8 
6, 9 5 5, 8 3 5, 7 8 1, 7 5 0, 7 1 2, 6 6 5, 6 0 6, 5 5 9, 4 6 
7 cm - 1 . 

1 H-NMR (4 0 OMHz, CDClg) 8:1. 28 (9H, s), 3. 0 
0 (1H, dd, J = 16. 4, 10. 7Hz), 3. 37 (1H, dd, J = 
16. 4, 4. 4Hz), 5. 00 (1H, dd, J = 10. 7, 4. 4Hz) 
, 6. 85 (1H, td, J = 9. 0, 4. 6Hz), 6. 9 6 - 7. 0 3 (1 
H, m) , 7. 19 (1H, ddd, J = 8. 8, 5. 6, 3. 2Hz), 7. 
41 (2H, d, J = 8. 3Hz), 7. 50 (2H, d, J=8. 3Hz). 
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#2001-395701 



MS (m/z) : 4 1 7 (M^ + H) . 

HRMS (FAB) :C 19 H ig ClF 2 0 4 S (M + + H) thX 
MWSU : 4 1 6 . 0 6 6 1 

:4 1 6. 0 6 9 0 
jtm&tirM :C 19 H ig ClF 2 0 4 Si:L/T 

: C 5 4. 7 4%iH' 4. 59%;C1 8. 5 0%; F 9.11 
% ; S 7.69 %. 

MWm :C 5 4. 6 7 % ; H 4 . 5 5 % ; C 1 8. 54%; F 9.17 
% ; S 7 . 8 0 %. 

MMM 6 2 : 3 - [ (4 -ff p D7x-;i/) - - 3- (2, 5-^:7 

;i/fP7i3) :7Pfcf:j->iS 

[0151] 



CI 

[0 15 2] 

O'CC&V^ t-^;i/ 3- [ (4 -^□D7i^;i/) -3- 
(2, 5-i?7^n7i-;i/) yntf^-h (3. 10g, 7. 43mmo 

i) ^^-m^^i/v (30mi) mmzhv ^jv^rumm domi) it-mxtz. 

©(2. 29g, 85%) LT#fc. 
1Rj&: 152. 0-153. 0°C. 

IR(ATR) v : 2 9 5 6, 1707, 1576, 1496, 1427, 13 
SB, 1321, 1255, 1217, 1115, 1086, 101 2, 914 
. 3 9 3, 829, 795, 756, 708, 619, 536, 4 5 9 cm" 1 




•OH 



0=S=0 0 
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1 H-NMR (4 0 0MHz, CDCI3) 5:3. 13 (1H, d d, J = 1 
7. 1, 10. 4Hz), 3. 53 (1H, dd, J=17. 1, 4. 6Hz) 
, 5. 02 (1H, dd, J = 10. 4, 4. 6Hz), 6. 85 ( 1 H, td 
, J = 9. 0, 4. 6Hz), 6. 96-7. 03 (1 H, m), 7. 18 (1 
H, ddd, J = 8. 5, 5. 4, 3. 2Hz), 7. 41 (2H, d, J = 8 
. 8Hz), 7. 55 (2H, d, J = 8. 8Hz). 
MS (m/z) : 3 6 0 (M + ) . 

HRMS (EI) :C 15 H U C1F 2 0 4 S (M + ) tVX 
MWSM : 3 6 0 . 0 0 3 5 
Hit : 3 6 0 . 0 0 2 6 

76*^tfH: C 15 H n ClF 2 0 4 StbT 

3ttfg :C 4 9. 9 4%;H 3 . 0 7 % ; C 1 9. 83%;F 10.5 
3 % ; S 8. 8 9 %. 

:C 4 9. 7 4 % ; H 2 . 9 9 % ; C 1 9 . 8 8 % ; F 10.6 
3% ; S 8.9 8%. 

mt&W 6 3 : i-^nn-2 - [1- [ (4 -^nP7x-;b) - 
5- KyMy 

[0 15 3] 
[ft 7 5] 




CI 



[0 15 4] 

4-^nn/Oif>x;i/7-f>ithy?A (2 0 5mg, 1. 03mmol) 
i8£.Z$ 2 — & UW<yV Jl^ftt ^. F (1 3 4 jj, 1, 1. 03mmol) 
*S/x*> (5ml) JCiDx.. 7 O'CICT 6^TO^b^„ m&THfrtftk » 
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^ 0#2OO 1 -3 9 5 7 O1 ^ 

isfc* mmz^*y->izTm&L&&m^ (2 3im g ) 

&V^\ #£tl£S&i$?fc (92mg) % ##M 3 T*#e>tlfe 4 - (*^;i/X;i/ 
to) - (96mg, 0. 6 3 1 mmo 1 ) £ £Z$i/T J 

Uy MJ-n-^fMX7-f> (148mg, 0. 6 1 4 mm o 1 ) (D h )l 
x> (10ml) M§7i^>#BlT20|WHSbfe o ^^T'^ 

tfU A^t> : fixf ;i/ (=1 : 1) ^m^«fcy^lB^% (7 4mg) £ 

m&m^t. Lxmr=. a 

.IR (ATR) v : 2 9 3 1, 2873, 1573, 1475, 1442, 13 
94, 1313, 1 2 76, 1133, 1083, 1033, 1012, 962 
, 9 0 8, 8 2 9, 7 9 4, 7 4 8, 7 1 3, 6 8 4, 6 2 6, 5 6 8, 5 1 8 
,4 6 4 c m _ 1 . 

1 H-NMR (4 0 0MHz, CDC 1 3 ) 8:1. 33-1. 52 (2 H, m 
), 1. 79-1. 98 (2H, m), 2. 15-2. 30 (1H, m), 2. 
5 0- 2. 6 0 (1 H, m) , 2. 86 (3H, s) , 2. 94 (2H, t, J 
= 7. 9Hz), 4. 86 (1H, dd, J=ll. 0, 3. 9Hz), 7. 1 
7-7. 29 (3H, m) , 7. 2 9 - 7. 3 8 (2 H, m) , 7. 41-7. 
50 (2H, m), 7. 6 7 (1H, d, J = 7. 8Hz). 
MS (m/z) : 4 3 5 (M + + H) . 

HRMS (FAB) :C 18 H 21 0 4 C1 2 S 2 (M + + H) tbT 

mmm : 4 3 5 . 0258 

: 4 3 5 . 0 2 6 4 
6 4 : l-gpp-3- [1- [ (4-7Da7x~;i/) - 
5- (*^)ix)i>7is—ji) Ky^y 
Co 1 5 5] 
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CI 



[0 15 6] 

4-^DQ^f^X^/7>f>ith'J^A (2 19mg, 1. lOmmol) 
feilF3-?nn^>^n^F (14 2/il, 1. OSmmol) fcWh 

3p>>x#:y (5mi) izm-t, 7 ovKxemmmwvtco muz-vmm. m 

bfeo mm*^*V>lZTm&^&&nJfc (3 0 4mg) £#£ 0 

?k^x\ mbftfestemm (9 2mg), ##M3-e#£*i£4- (*^;i/x;i/ 

- l J (9 6 mg, 0. 6 3 1 mm o 1 ) £ <kt5^T^ 
U> Mj-n-^fMX7>f> (14 8mg, 0. 6 1 4 mm o 1 ) <£> Ml/ 
^> (1 0ml) if ?:7;i/dr>#H^T2 OtFlftHSSUbfeo 

#U ^\^r-y-> : itxf;i/ (=2:3) ^m^Pi: »J WMi^m (5 1mg) 5: 

IR (ATR) v : 3 0 8 9, 3023, 1573, 1475, 1394, 12 
7 8, 1 1 9 5, 1 1 3 9, 1 0 8 1, 1 0 1 2, 9 6 2, 8 8 5, 8 2 9, 8 

0 4, 7 5 0, 6 9 4, 6 2 6, 5 7 8, 5 3 0, 4 6 2 cm" 1 . 

1 H-NMR (4 0 0MHz, 'CDClg) 6:1. 32-1. 50 (2H, m 
), 1. 7 9 - 1 9 7 (2H, m) , 2. 0 9 -2. 2 2 ( 1 H, m) , 2 . 4 
0-2. 52 (1H, m) , 2. 88 (3H, s), 2. 9 0-3. 0 0 (2H 
, m), 3. 98 (1H, dd, J = ll. 2, 3. 9Hz), 6. 96 (1H 
, d, J = 7. 6Hz), 7. 10 (1H, s), 7. 20 (1H, t, J =7 
. 6Hz), 7. 28-7. 32 (1 H, m), 7. 35-7. 47 (4 H, m 
) . 
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MS (m/z) : 4 3 5 (M T +H) . 

HRMS (FAB) :C 18 H 21 0 4 C1 2 S 2 (M + + H) hhX 
MWSM : 4 3 5 . 0 2 5 8 
MMiM. : 4 3 5 . 0 2 4 0 

mmm 6 5 : i-gnn-4- Ci - c (4 -»na7i^) xjijwjv] - 

[0 15 7] 



[0 15 8] 

4-^nn^>€^^70ith'JfA (2 11mg, 1. 06mmol) 
fiW4-^nn^>^7*n^K (2 18mg, 1. 06mmol) 
*ri/m*y (5ml) KM*.* 7 0'CiCT6tfli#bt o M*T??fr*j|Jtfe, * 

Lf=. B mm*'\3rVyiZT®i&L&&mJfc (2 7 4mg) 

(6 lmg) , ##M3T?#e,tlfe4- (*^;i/*;i/ 
- l y (63mg, 0. 414 mmo 1 ) £t>*S/y / 

l/> b'J-n-7*f;b*X7'f> (9 7mg, 0. 4 0 3mmol) ©Wl/m 
> (10ml) »««rT^=f>#Hl5T2 0|FI«SJgbfc„ ^M£T*#SP^ 

U ^\=¥i^> : (=2:3) ^ffigp J: >J «Saffc^«f (3 7mg) 

I R (ATR) v : 2 9 3 1, 2 8 7 1, 1 5 8 1, 1 4 9 2, 1 4 7 5, 1 4 
1 1, 1 3 9 4, 1 2 7 6, 1 1 3 9, 1 0 8 5, 1 0 1 2, 9 6 2, 9 0 8, 
8 2 7, 7 5 2, 7 1 3, 6 6 1, 6 2 0, 5 6 6, 5 1 8, 4 7 0 cm -1 . 



[ft 7 7] 
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1 H-NMR (4 0 0MHz, CDClg) 8:1. 35-1. 51 (2H, m 
), 1. 75-1. 98 (2H, m), 2. 05-2. 25 (1 H, m), 2. 
42-2. 55 (1 H, m) , 2. 84-3. 10 (2H, m), 2. 87 (3 
H, s) , 3. 99 (1H, dd, J-ll. 0, 3. 9Hz), 6. 99-7 
. 10 (2H, m), 7. 20-7. 35 (2H, m), 7. 35-7. 55 ( 
4 H, m) . 

MS (m/z) : 4 3 5 (M + + H) . 

HRMS (FAB) :C 18 H 21 0 4 C1 2 S 2 (M + + H) hhX 
Wfoffi. : 4 3 5 . 0 2 5 8 
H$Ht : 4 3 5 . 0 2 4 0 

MM®} 6 6 : l - Ci- [ (4 - ? nu? -5 - 

[0 15 9] 

lib 7 8 ] 




CI 



[0 16 0] 

4-? nuKyi£yx;V7 J >mi~hVV<U (1 8 3mg, 0. 921mmol 
) feitfl-^D^^f;^?^^^ (2 04mg, 0. 9 2 1mmol) 

*h**s3L&y (lomi) iztu^ 7 o°c}cr 6^mmwi^r^ 0 ian'M 
mmmisfeo &&*<\*vyKTm&L&&nm d 7 5m g ) 

^V^T^ mbftfc&'&n^ (9 3mg) . ###f 3 ioftfc 4 - U^b*^ 
jJn-;^) - 1 -y^^-;!/ (9 2mg, 0. 6 0 4 mm o 1 ) £ <fc t> % >T 7 ;* 

hy-n-^f^X7-f> (142mg, 0. 5 8 9 mm o 1 ) © b ;V 

119 ffifiE# 2003-3005892 



^ 0^2 0 0 1-3 9 5 7 0 1. 0 

x> (10ml) iI&7;i/d>#H^Tl 8B£|«inlRM8fcL&. gM£T'?Hfl 

ttU ^\^-9->:»x^;v (=1:1) tgffl&J:U*fSfc£tt&&6H# (8 
Omg) ^bt#fc 0 

IR(ATR) v : 2 9 2 9, 2869, 1577, 1 5 1 1, 1475, 13 
9 4, 1 3 0 1, 1 2 7 6, 1 1 3 7, 1 0 8 3, 1 0 1 2, 9 6 2, 9 0 6, 
8 6 3, 8 0 8, 7 6 3, 7 0 9, 6 4 0, 6 2 2, 5 7 4, 5 3 2, 4 5 7 c 
m" 1 . 

1 H-NMR(400MHz, CDClg) 5:1. 35-1. 55 (2H, m 
) 1. 77-1. 95 (2 H, m), 2. 29-2. 46 (1 H, m), 2. 6 
2-2. 77 (1H, m) , 2. 80 (3H, s), 2. 83-3. 00 (2H 
, m), 5. 07 (1H, dd, J = 1 0. 9, 4. OHz), 7. 10 (2H 
, d, J = 8. 3Hz), 7. 22-7. 48 (4 H, m), 7. 51 (1H, 
t, J = 7. 7Hz), 7. 59 (1H, d, J = 8. 6Hz), 7. 67 (1 
H, d, J = 7. 3Hz), 7. 78 ( 1 H, d, J = 8. 1Hz), 7. 83 
( 1 H, d, J = 8. 3 H z) . 
MS (m/z) : 4 5 1 (M + + H) . 

HRMS (FAB) : C 2 2 H 2 4 0 4 C 1 S 2 (M + + H) £LT 
MWSM : 4 5 1 . 0 8 0 5 
: 4 5 1 . 0 8 1 6 

Mmffl 6 7 : 2- [1- [ (4-^nD7x-;V) ^JVfc-JV] -5 - (^^JU 
[0161] 
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[0 16 2] 

4-irDn^>^x;i/7-f>ith'J')A (2 11mg, 1. 06mmol) 
fej:t) ! 2-^nWW7^I/> (2 3 5mg, 1. 0 6 mm o 1 ) £ h 

3r*s3i$y (5mi) tern*.. 7 o °cizx 5 m$MWLr=.. mu^xmm. m 
bfe D mmz^-y-yizxffiwv&eLmjfc oomg) *mtc 0 

fc^T\ m*nfr&&B3i (6 0mg) , ##M3^#£*i£4 - (*^;i/;*;i, 
tc;i/) -l-^;-jK59mg, 0. 3 8 8mmol) fe«fctFS/7;^f 
U> h'J-n-^f;^X7^> (9 1mg, 0. 3 7 9mmo 1) OhM 
> (10ml) M5:7;i/d>#ffl^T2 l«Mbf= 0 ^M£-»£P^t 

U ^=¥-9-> : WM^K (=2:3) ?tffig|5 J: U^SB^%& (6 2 

mg) tbt#fc D 

SKj^ : 1 4 6. 0-147. O'C. 

IR (AT R) v : 293 1, 2 8 6 1, 1 5 8 1, 1 5 0 8, 1 4 7 3, 1 4 
5 7, 1 3 9 2, 1 3 5 9, 1 3 0 9, 1 2 7 4, 1 1 9 1, 1 1 4 7, 1 1 2 
6, 1 0 8 1, 1 0 1 0, 9 6 8, 9 0 2, 8 6.9, 8 1 9, 7 5 2, 7 3 4, 
7 0 3, 6 4 6, 6 24, 5 6 6, 5 2 2, 4 7 2, 4 5 3 cm -1 . 
1 H-NMR (4 0 OMHz, CDClg) S : 1. 34-1. 51 (2H, m 
), 1. 78-1. 99 (2H, m), 2. 25-2. 40 (1 H, m), 2. 
5 0 - 2. 6 2 (1 H, m) , 2. 84 (3H, s), 2. 8 9 -3. 0 3 (2 
H, m), 4. 19 (1H, dd, J=ll. 2, 3. 9Hz), 7. 18-7 
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. 36 (4H, m) , 7. 39-7. 61 (4H, m), 7. 69-7. 90 ( 
3 H, m) . 

MS (m/z) :4 51 (M + + H) . 



: C 5 8. 5 9 % ; H 5 . l 4 % ; C 1 7 . 86%; S- 14. 2 

2 %. 

^tHi :C 58. 46%;H 5. 03%;C1 7. 9 4%; S 14. 3 
3%. 

6 8 : 2-^DD-l - [1- [ (4 - j/DP7x-;i/) /b] - 

5- (^^;i/^;i/7^~;i/) - 4 -^;i/^-p/0-g> 

[0 16 3] 



CI 

[0 16 4] 

4-^nn^>t>^70Uth'J^A (19 7mg, 0. 9 9 2mmol 
) feJ:r;2-^Dn-4-7;i/tn^>^>^n^ F (2 2 2mg, 0. 9 9 2 
mmol) h*is^$y (5ml) izitiz.. 7 O'CKX 6 I^Wil^ L £:„ 

U 3$c£^i±3i$§U£:= ajt&^^r-y-^tCT.^L/e^t&m (2 2 5mg) & 

7£^T% (61mg) , 3 T# kftfc 4 - U^;i/X;t> 

- (59mg, 0. 3 9 4mmol) ^it^^y^f 

l/> h'J-n-^f;i/^7-f> (9 3mg, 0. 3 84mmol) 0h;bx 

y (i omi) iii:r;i/j>«Ti smmtnmwLffiLtc,, ^M&r*&w%k 



[ft8 0] 




12 2 



ffil2E4# 2003-3005892 



^ 0#2OO 1 -3 9 5 7 O1 ^ 

U A^f>:iixf;i/ (=1:1) ^mgP£^fHttli?%£S-&@#; (3 8 
mg) £LT#£„ 

: 1 24. 0-125. 0°C. 
IR (ATR) v: 2 9 6 9, 2933, 1604, 1575, 1492, 14 
75, 1461, 1396, 1315, 1276, 1230, 1 130, 108 
5, 1 0 4 9, 1 0 1 4, 9 7 3, 9 0 2, 8 5 0, 8 2 3, 7 8 2, 7 4 8, 
6 5 9, 6 3 0, 5 8 8, 5 4 9, 5 0 1, 4 5 7 cm" 1 . 
1 H-NMR (400MHz, CDClg) 5:1. 30-1. 50 (2 H, m 
), 1. 79-1. 98 (2 H, m) , 2. 10-2. 25 (1H, m), -2. 
48-2. 60 (1 H, m), 2. 87 (3H, s), 2. 95 (2H, t, J 
= 7. 7Hz), 4. 79 (1H, d d , J = ll. 1, 4. 0Hz), 6. 9 

8 (1H, dd, J = 8. 3, 2. 7Hz), 7. 05-7. 15 (1H, m) 

, 7. 38 (2H, d, J = 8. 3Hz), 7. 48 (2H, d, J = 8. 5H 
z), 7. 60-7. 70 (1 H, m). 
MS (m/z) : 4 5 3 (M + + H) . 
7CiM:C 18 H ig Cl 2 F0 4 S 2 ^bT 

: C 4 7. 6 g % ; H 4 . 2 2 % ; C l 15. 6 4 % ; F 4.1 

9 % ; S 14.55%. 

: C 4 7 . 4 4 % ; H 4 . 2 0 % ; C 1 1 5 . 3 7 % ; F 4.0 
7 % ; S 14.33%. 

mmme 9 : 1, 2-^nn-4- n- [ (4-^dd7i-^ xjifc- 
- 5- (^^;i/^;i//^_ ;i/) 

[0 16 5] 
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[0 16 6] 

Z-tUWOHyxfryj l/m-i-hVVJ* (2 0 8mg, 1. OSmmol) 
fc£lF3, (2 5 1mg, 1. 0 5mmol) £ 

h3f*/:n#;y (5ml) JCjU*., 7 0 "CiCT 6 Hfr|«f8l«ibfc. ^M£T?#3fl 

EiMfLfc. ««E&^^>tCT^b^»5^ (2 7 0mg) 

«*v*t?, #£>*i£S-£$£;fc (6 6m g ) , #%M3*e#e>4xfe4- (*^;i>x;i/ 

(6 2mg, 0. 4 0 7mmol) ^itfi/7;^f 
Uy h'J-n-^^70 (9 6mg, 0. 3 9 7mmol) (DhM 
y (1 Oml) *«&y;i/:jr>#HacTl 5mm$\immmLfr 0 

U /\dp*> : »»x*;i/ (=2:3) ?£ffig|5 J: U *faft#tt& (7 0 
mg) tbtife. 

: 1 4 3. 0-144. 0°C. 
IR(ATR) v:2929, 2865, 1573, 1459, 1392, 13 
6 5, 1 3 1 7, 1 2 9 9, 1 2 7 6, 1 1 8 6, 1 1 4 5, 1 0 7 9, 1 0 3 
1, 1 0 1 0, 9 7 5, 9 0 0, 8 2 3, 7 4 8, 7 0 9, 6 5 5, 6 2 6, 5 
8 8, 5 6 3, 5 1 8, 4 7 4, 4 3 9 cm" 1 . 

1 H-NMR (400 MHz, CDCI3) 8:1. 32-1. 49 (2H, m 
), 1. 79-1. 96 (2 H, m), 2. 05-2. 19 (1H, m), 2. 
3 9 - 2. 5 0 (1 H, m) , 2. 88 (3H, s), 2. 9 0-3. 0 0 (2 
H, m) 3. 97 (1H, d d , J-ll. 2, 3. 9Hz), 6. 94 (1H 

12 4 ffi|iE# 2003-3005892 





#2 001-395701 



, dd, J = 8. 3, 2. 2Hz) , 7. 21 ( 1 H, d, J = 2. 0Hz), 
7. 36 ( 1 H, d, J=8. 3Hz), 7. 43 (2H, d, J = 8. 3Hz 
) , 7. 4 9 (2H, d, J = 8. 6Hz) . 
MS (m/z) : 4 6 9 (M + + H) . 
Ttim-frffi : C 18 H ig Cl 3 0 4 S 2 fcbT 

lit :C 4 6. 0 2%;H 4 . 0 8 % ; C 1 2 2. 64%; S 13. 
6 5 %. 

H$!HK :C 4 5. 9 2 % ; H 4 . 0 6 % ; C 1 2 2. 3 5%; S 13. 
5 9 %. 

Mmm 7 o : 2- [l- [ (4-^nn7i^) -5- 

[0 16 7] 



[0 16 8] 

4-^nn^^^7-f>ith'JfA (2 0 0mg, 1. Olmmol) 
> 2-^nD^f;Vkf'Jj;>SijjS (16 6mg, l. Olmmol) fiitfS 
•*'JfA (19 8mg, 2. 0 2mmo 1) S:n-y^y-;b (5ml) {CiU 

»Bfcx^/i/£ftj*., ^»«r&55ftu 5«&8*BE?Ri}Bbfc. »*&2/y 

7A^nvh^77^-C#l, ^dpif> : (=3 : 1) SSfflasj:.*; 

Q-feia* ( 1 2 3 mg) £#fc„ 

«CV^, #e>tlfc@#: (49mg) , ##M 3 T*# 6>tlfc 4 - (* n 
- (57mg, O. 3 7 4 mmo 1 ) 33 £ t>* T y 

h U -n-^fMx?^ > (88mg, 0. 366 mmo 1 ) (D hJUzt> ( 



[ft8 2] 
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^ ^ #2001-39 5701 ^ 

lomi) M^r;^>#ffl^T2 0 wuMtfc. *ta**c?fraitfc, 

: mt*?-Uy (=1:50) ?§mg|3J: »j*flBft£tt£ &&Bfft (4 0 
mg) tLt#fe 0 

: 140. 0-141. 0°C. 
I R (AT R) v : 3 0 1 2, 2948,1587, 1471, 1436, 13 
92, 1321, 1.2 9 0, 1263, 1197, 1149, 1089, 100 
6, 9 6 0, 8 2 5, 7 5 0, 7 0 3, 6 2 4, 5 6 5, 5 2 8, 4 9 9, 4 7 
4, 410cm" 1 . 

1 H-NMR (400MHz, CDClg) 8:1. 30-1. 52 (2 H, m 

), 1. 79-1. 99 (2 H, m), 2. 29-2. 49 (2H, m), 2. 
86 (3H, s), 2. 93 (2H, t, J=6. 8Hz), 4. 33 ( 1 H, 
dd, J-ll, 0, 4. 2Hz) , 7. 2 0- 7. 3 0 (1 H, m) , 7 . 3 
2-7. 52 (5H, m), 7. 67-7. 78 (1 H, m) , 8. 40 (1H 

, d, J = 4. 9 Hz) . 

MS (m/z) : 4 0 2 (M + + H) . 

Ttimfttif .-Cj^ 7 H 20 NClO 4 S 2 £LT 

liffi :C 5 0. 8 0 % ; H 5 . 0 2 % ; N 3 . 4 8 % ; C 1 8.82 
% ; S 15.96%.. 

M'MU : C 5 0. 6 7%; H 4 . 9 4 % ; N 3 . 53%; CI 8 . 72 
% ; S 15.90%. 

1 1 : 1, 4-VZUU- 2- [1- [ (4-^PD7i-;V) 

PjI - 5- (^^;i/^;i/^_ ;i/) /<>f;i/] KyUy 
[0 16 9] 
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CI 



[0 17 0] 

4-^DD^>if>^;V7^>ith'J^A (3 8mg, 0. 192mmol) 
2 , 5 -VV X2W<2/*?J],zfU ^ K (4 6 mg, 0 . . 1 9 2 mm o 1 ) £ 
hdpe/X^> (5ml) KflD*., 7 0°CiCT2 4^r»^b^ 0 

^ffllbfe. #£*i£a2f& (5ml) JC»j»U ##«3t1#f, 
IVfe4 - (5 8mg, 0. 3 8 1 mm o 

1) feitFi/7;^f h'J-n-^fMX70 (89mg, 0. 37 

Ommol) fefll!*., 7;i/dr>^T2 3HiMS^bfe 0 &U$.X*ftM& 

U ^^r-9*> : iSxf^/ (=1:1) tgfflffij: U*flB4fr£tt (3 2mg, 3 5 
%) 

IR (ATR) v : 2 9 3 3, 2869, 1581, 1465, 1394, 13 
1 3, 1 2 7 8, 1 1 9 1, 1 1 3 3, 1 0 8 3, 1 0 3 9, 1 0 1 2, 9 6 2 
, 8 8 7, 8 2 1, 7 5 2, 7 1 3, 6 3 0, 5 8 8, 5 3 2, 4 6 4 cm -1 

1 H-NMR (400MHz, CDCI3) 5:1. 33-1. 50 (2H, m 
), 1. 80-1. 96 (2H, m), 2. 09-2. 21 (1H, m), 2. 
48-2. 59 (1 H, m), 2. 88 (3H, s), 2. 90-2. 99 (2 
H, t, J = ll. 0, 4. 2Hz) , 4. 79 ( 1 H, d d , J = ll. 0, 
4. 2 Hz), 7. 15 (1H, d, J = 8. 6Hz), 7. 20-7. 29 
(1H, m), 7. 34-7. 40 (2H, m), 7. 46-7. 52 (2H, 
m) , 7. 63 (1H, d, J = 2. 5Hz). 
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^ 0#2OO 1-3 9 5 7 O1 ^ 

MS (m/z) : 4 6 9, 4 7 1 (M + + H) . 

HRMS (FAB) :C 18 H 20 O 4 Clg.S 2 (M + + H) thX 
: 4 6 8 . 9 8 6 9 

mmm : 4 6 8 . 9907 

mmm 7 2 : 1- [l- [ (4 -^PD7i-;i/) -5- 
s<y^)V] -3, 5 - Vy^Hru K y-t£ y 

[0 17 1] 



lit 8 4 ] 

F 




CI 



[0 17 2] 

4-^nn^>f>^7-f>Kth'j7A (49mg, 0. 2 4 7mmol) 
IS&XfS, 5-i;7Mn^>^7*n$K (32/il, 0. 24 7mmol) 
*V*h*t/3L*y (5ml) jCflff*., 7 0TC}CT24M#tfe. 

g|5£MH31liiL£: 0 #*>*i£^f£ MV:r> (5ml) SC^fifU ##M3t'# 
f>^4 - (^f;bx;i/*-;i/) - i-^;-;H58mg, 0. 3 8 1 mm 
ol) fej:Ofi/7;^fl/> h'J-n-7f;i/^70 (8 9mg ( 0. 3 
70mmol) 7;i/^#H^T2 3 ^M£T'#£P 

tfU ^\^rif> : ftxf^ (=1 : 1) ^#g|S £ »J ^fB-fb^^ (3 
9mg, 3 6%) £ LXmtco 
JSSiM* : 1 2 6. 0-127. 0°C. 

IR(ATR)v:2940, 1623, 1596, 1463, 1392, 13 
4 4, 1 3 1 9, 1 2 7 0, 1 2 4 3, 1 2 0 3, 1 1 4 5, 1 1 1 8, 1 0 8 
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1, 1 0 1 0, 9 8 7, 9 5 2, 8 6 3, 8 2 3, 7 5 2, 7 0 7, 6 8 0, 6 
2 4, 5 3 9, 5 0 1, 4 7 8, 4 4 9 cm -1 . 

1 H-NMR (400MHz, CDClg) 8:1. 35-1. 62 (2 H, m 
), 1. 78-1. 99 (2H, m), 2. 05-2. 19 (1H, m), 2. 
39-2. 51 (1H, m), 2. 88 (3H, s), 2. 90-3. 05 (2 
H, m), 3. 98 (1H, dd, J = 10. 9, 4. 0Hz), 6. 62-6 
. 75 (2H, m), 6. 75-6. 85 (1 H, m), 7. 38-7. 58 ( 
4H, m) . 

MS (m/z) : 4 3 6 (M + + H) . 
fbmifrtif :C 18 H ig F 2 0 4 S 2 £LT 

Si&H :C 4 9. 4 8 % ; H 4 . 3 8 % ; C 1 8 . 1 1 % ; F 8.70 
% ; S 14.68 %. 

3$ftMi :C 49. 45%;H 4. 33%;C1 8. 10%;F 8. 88 
% ; S 14.69 %. 

MMM 7 3 : 3- [l- [ (4 -^DD7i- )V) x;VTjs—)i] -5 - 

[0 17 3] 
UK 8 5 ] 




CI 



[0 17 4] 

4-!?nn/<>if>X;i/7'f>ith'J'>A (2 0 7mg, 1. 04mmol) 
, 3 -^na*^-;i/fc:° U ^y^m^. (1 7 1 mg, 1. 0 4mmo 1) fejclFf 
U ?A (2 0 4 mg, 2. 0 8mmo 1 ) £n-y# ^ (5 ml) ^fH 

wm^jv^m^ ^mmz&ML. zm*mmwmhtc 0 mm^^v^^jvij 

12 9 2003-3005892 



^ 0^2 0 0 1-3 9 5 7 0 1 ^ 

7A^D7f^77-f-iC#U : IfrgfcX^;!/ (=2:3) |§ffiSP«fc»; 

(9 8mg) 

*V\T?, #fe*VfelS# (2 9mg) , ##«3T#&tlfe4- (* ^^Wl/Jftx 
W - l-^;-;V (102mg, 0. 6 7 Ommo 1) ■&&Xf*/T J 
y h V - n — -f^-JbOsTsV 4 > {1 56mg, 0. 650 mmo 1 ) CO h;i/X 
y (10ml) »**T^/=r>#HftT2HM*^3K«Ufc. M*T?7Mir*, 

s&s;x^x— T^^tcTift^L/fc. nrnzmmmmfoWk-r v u * -Mca&re&fln 

-;i/:^b^^l^> (=1:50) «ffiffJ:»j:Kfli*ffrMf (38mg) Sr^JIft 

IR (ATR) v : 2 9 2 9, 2873, 1575, 1477, 1425, 13 
9 4, 1 2 7 6, 1 1 7 8, 1 1 3 2, 1 0 8 3, 1 0 1 2, 9 6 4, 9 0 8, 
8 2 3, 7 5 7, 7 1 1, 6 5 1, 6 2 2, 5 6 3, 5 1 8, 4 5 8 cm -1 . 
1 H-NMR(400MHz, CDClg) 8:1. 35-1. 52 (2 H, m 
), 1. 8 0- 1. 99 (2H, m) , 2. 13-2. 26 (1H, m), 2. 
4 9 - 2. 5 9 (1 H, m) , 2. 88 (3H, s), 2. 9 0 -2. 9 9 (2 
H, m), 4. 05 (1H, dd, J = 1 1. 1, 4. OHz), 7. 30 (1 
H, dd, J = 7. . 8, 4. 9Hz), 7. 38-7. 48 (4 H, m), 7. 
64 (1H, dt, J = 8. 1, 2. OHz), 8. 16 ( 1 H, d, J = 2. 
OHz), 8. 57 (1H, dd, J=4. 8, 1. 6Hz). 
MS (m/z) : 4 0 2 (M + + H) . 

HRMS (FAB) :C 17 H 21 0 4 NC1S 2 (M + + H) £. LT 
Sffrfg : 4 0 2 . 0 6 0 1 
: 4 0 2 . 0 5 9 6 

MMm i 4 : 4- C 1 - [ (4-^nn7x->) a/i/ft— jy\ -5 - QL±jk 

[0 17 5] 
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CI 



[0 17 6] 

^-^nn^f^^^Vlth'J'JA (2 07mg, 1. 04mmol) 
, 3-^nn^^;i/tf V$?ym$l& (1 7 1 mg, 1. 04mmol) feilFi 
^U^A (2 0 4mg, 2. 08mmol) £n~:/#y-;i/ (5ml) IC#H 

m^^s^ha, jfmm*?>7&b. zmzmmmmvfr. ^s^u*^* 

7A^n7h^77-f -IC#U ^^ry : W^k^Jl (=2:3) ^ffig&J: U 
(1 1 7mg) 

^vm?, #e>*ifc©#: (5 2mg) , ##M3T*#e>tife4 - (^-^;v^;i/^- 

- (90mg, O. 5 9 2mmol) fei^>7^f b> 

M)-n-7*«X7'f> (HOmg, 0. 5 8 2mmol) ©bJH> 
(10ml) M&7;^>#i^T2 HMmifc. M*T*?frl3Itfc, 

Jl:mt**Vy (=1 : 5 0) ISfflap J: U WIH-fb^S: Bfe©# (6 2mg) 
lfcj& : 181. 0-182. 0°C. 

IR(ATR) v : 2 9 4 2, 2863, 1590, 1467, 1415, 13 
11, 1272, 1241, 1201, 1147,1085, 100 2, 960 
, 9 0 8, 8 3 1, 7 5 5, 7 0 3, 6 3 2, 5 6 8, 5 3 0, 4 7 6, 4 5 3 
c m~~ * . 
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1 H-NMR(400MHz, CDClg) 8:1. 30-1. 53 (2H, m 
), 1. 76-1. 99 (2 H, m), 2. 10-2. 25 (1H, m), 2. 
4 0-2. 5 7 (1 H, m) , 2. 88 (3H, s), 2. 9 0 -3. 0 2 (2 
H, m), 4. 00 (1H, dd, J = l 1. 1, 4. 0Hz), 6. 95-7 
. 09 (2H, m) , 7. 3 2 - 7. 5 5 (4 H, m) , 8. 4 3-8. 6 0 ( 
2 H, m) . 

MS (m/z) : 4 0 2 (M + + H) . 
TtmfttiT : C-l 7 H 20 NClO 4 S 2 £bT 

mWiW. :C 5 0. 8 0 % ; H 5 . 0 2 % ; N 3. 48%;. CI 8.82 
% ; S 15.96%. 

:C 5 0. 7 0 % ; H 4 . 9 3 % ; N 3 . 5 5 % ; C 1 8.10 
% ; S 15.83 %. 

HSfeM 7 5 : 2- [1- [ (4 -^nn7x-;i/) z.;i>7fr- ;b] - 5- (^;i/ 

[0177] 
[ft8 7] 




[0 17 8] 

4-5'on/<>f>^;i/7^>ith'J'?A (19 6mg, 0. 9 8 7mmol 
) . 2->rnu*rjl>3rJ V yi&WM (211mg, 0. 98 7mmo 1) 
tfffflbcrU ?A (1 9 4mg, 1. 9 7 mm o 1) Zn-^Z J —)l (5ml) 
-^M7L, 7 O'CiCT 5^ram^b^„ ^£T'#im ?«£Mffi?S$iUfc 0 B 

.^7A^D7h^77-f -&C#U ^-fr^ : »Hx^;i/ (=1:1) $£ffig|S 

13 2 ffi!iEf$ 2003-3005892 



I ^^2001-395701 ^ 

i'ja^Ift (9 7mg) £#£ 0 

&v*t», ^6*bfeH# (4 2mg) „ ##M3-e#&tife4 - 

- 1-7* S-fr ( 1 0 4 m g, 0. 6 8 4mmol) &&Z$Z/T J 
y h';-n-^fM^7^> (160mg, 0. 6 6 6 mm o 1 ) 0 h 
> (10ml) M$:7;i'd>#H^T2 0Wl^Lfc o 

^\^r-y->:TO^;i/ (=1:3) ^fflgp J: »J *8Bft'&ft (4 9mg) 

IR(ATR) v : 2 9 3 1, 2869, 1596, 1581, 1504, 14 
6 3, 1 4 2 8, 1 3 9 4, 1 2 9 7, 1 2 7 8, 1 1 3 3, 1 0 8 3, 1 0 1 
2, 9 6 0, 8 7 5, 8 2 9, 7 5 5, 7 0 5, 6 6 3, 6 2 4, 5 6 8, 5 1 
6, 4 5 7 cm" 1 . 

1 H-NMR (4 0 0MHz, CDClg) 8 : 1. 30-1. 60 (2H, m 
), 1. 79-1. 95 (2H, m), 2. 40-2. 50 (2H, m), 2. 
83 (3H, s) , 2. 91 (2H, t, J = 7. 2Hz), 4. 52 (1H, 
dd, J = 9. 9, 5. 3Hz), 7. 2 8 - 7. 3 2 (2H, m), 7. 39 
-7. 46 (2H, m), 7. 55-7. 61 (2H, m), 7. 67-7. 7 
3 (1H, m), 7. 77-7. 87 (2H, m), 8. 19 (1H, d, J = 
8. 6 Hz) . 

MS (m/z) : 4 5 2 (M + + H) . 

H RMS (FAB) : C 2 1 H 2 3 0 4 NC 1 S 2 (M + + H) t.LX 
3StrHl : 4 5 2 . 0 7 5 7 
MWU : 4 5 2 . 0 7 4 4 

it&®<Di3T$u4 \?m&£.mmmmmz. th>?v*-*?mM (H4i» jc 

bfeE3 5Hi^^t, ^#?S*JC^$n^i8T^D-f FMS (A/3) (DM 
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I ^#2 0 0 1 -3 9 5 7 0 1 ^ 

bfc„ 

9 6^^1/-MC, E3 5j|WJ»&#«ffcl,fcl 0 %4^Jfclfitiit &£tf 3 

«^-^;b^cp&c#Sb£ 0 5%©ziift^^3iiffiK:|ftfetife3 7*c©>f 

S <fc-McllfSgb£ 0 S6K:2 4B>M»il«K:»*J:?lt*iaJRU A j8 2 5 — 3 5 
s-^^ts^e; tu—f-jvffifaz 5-1 £®*Bffcb&9 6 3*x9>f -tfJB 

/iy 7 T — (pH7.4) T?»s?£bfcifc, lf:*^>«SKbfcA/8 1 - 8 fcxfcfh 
-y^n€;^n-t«MA3 2-4 0 SriDA, 4°C^2^ra#«Lfe 0 

7*;* (BluePhos :KPLt) T% 3&&21*l&3fe i g£tl!l5£ b fc a JHf*£# 
6fc b fe^*»^^#±?itC-g- * ti 5 A /8 * b fc„ fc#tt&«ft<Z>#J!gfll 

Jfi£Jt«bT5 0%ffifiS (EC5 0|)^Iffibfe„ 

H4mMWk&m*Wi$UVT7 2mm&KT s 7^-7~)V- (alamar 
Blue; /W^V-* (B I O S OURCE) *±) £JB 
KfcfflfJtU 2tM»&©8 OffiTt^Sil^IJIittWItbt. 
EC 5 0}C^bT$HJ^#ffi^m^flE#bTVA§<b^^^tt^$>§>fb^^ 
WWrbfc. 

ffc-£% (I) %_tSBTy'fe>f^K:j:yffFflrbfc«g*S:^ltc^'t-o EC50# 
5 0 nMJSn ? CD'fb-£i»& + + +, 5 0 nM~5 0 0 nM©{tMl5: + +, 50 0 
nM~ 5 tiMCOjk&ynZ + t bfe 0 
[0 17 9] 
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